MP2787

7-Cell to 16-Cell, High-Accuracy
Battery Monitor with Coulomb Counting

DESCRIPTION

The MP2787 is a robust battery management
device, providing a complete analog front-end
(AFE) monitoring. It is designed for multiple-cell
series battery management systems (BMS). The
device can support I°C or SPI communication. It
supports connections for 7-cell to 16-cell series
battery packs, with an absolute voltage
exceeding 80V on particular pins.

The MP2787 integrates two separate analog-to-
digital converters (ADCs). The first ADC
measures each channel's differential cell
voltages (up to 16 channels), die temperature,
and 4-channel temperatures via external
negative  temperature  coefficient (NTC)
thermistors. The second ADC measures the
charge/discharge current via an external current-
sense resistor. The dual ADC architecture
enables synchronous voltage and current
measurements for cell and pack impedance
monitoring.

When paired with an MPF4279x fuel gauge, the
MP2787 can achieve a state-of-charge (SOC)
error to within 2%.

The MP2787 provides robust hardware
monitoring alarm functions, such as over-current
(OC) interrupt, battery under-voltage (UV)
interrupt, battery over-voltage (OV) interrupt, and
high-/low-temperature interrupt. All of these
alarms have configurable thresholds.

Internal passive balancing MOSFETs can be
used to equalize mismatched cells, supporting
up to 58mA. There is also the option to drive
external balancing transistors (MOSFET or BJT).

The MP2787 is available in a TQFP-48
(7mmx7mm) package.

FEATURES

Incorporates Dual Analog-to-Digital

Converter (ADC) Architecture:

o <+2% State-of-Charge (SOC) Error with
MPF4279x Fuel Gauge

o Cell Voltage Measurement Error <5mV

o Current/Coulomb Counter Error <+0.5%

o Strictly Synchronized Current/Voltage
Measurement for Impedance Sensing

Hardware Configurable Alarms:

o Charge/Discharge Over-Current (OC)
Interrupt

o Cell Under-Voltage (UV) and Over-
Voltage (OV) Interrupt

o Pack UV and OV Interrupt

o Cell Low-/High-Temperature Interrupt

o Die High-Temperature Interrupt

Passive Cell Balancing up to 58mA per Cell:

o Can Drive External Balancing
Transistors

o Automatic or Manual Control

Additional Features:

o Integrated 3.3V and 5V Low-Dropout

(LDO) Regulators

High-Voltage and Low-Voltage GPIOs

Dedicated Thermistor Inputs

Open Wire Detection

Persistent Dead Battery Flag

Lockable Multiple-Time Programmable

(MTP) Memory for Key Thresholds

I°C or SPI Interface with 8-Bit Cyclic

Redundancy Check (CRC)

Random Cell Connection Tolerant

Available in a TQFP-48 (7mmx7mm)

Package

O O O OO

APPLICATIONS

Power and Gardening Tools

E-Bikes and E-Scooters

Battery Backups and Uninterruptable Power
Supplies (UPS)

Energy Storage Systems (ESS)

All MPS parts are lead-free, halogen-free, and adhere to the RoHS
directive. For MPS green status, please visit the MPS website under
Quality Assurance. “MPS”, the MPS logo, and “Simple, Easy Solutions”
are trademarks of Monolithic Power Systems, Inc. or its subsidiaries.
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ORDERING INFORMATION

Part Number* Package Top Marking MSL Rating Communication
MP2787DFP-xxxx** TQFP-48 (7mmx7mm) See Below 3
MP2787DFP-0000 TQFP-48 (7mmx7mm) See Below 3 I°C, CRC disabled
MP2787DFP-0001 TQFP-48 (7mmx7mm) See Below 3 I°C, CRC enabled
MP2787DFP-0002 TQFP-48 (7mmx7mm) See Below 3 SPI, CRC disabled
EVKT-MP2787-0000 Evaluation kit N/A N/A N/A
EVKT-MP2787-0002 Evaluation kit N/A N/A N/A

* For Tray, add suffix -T (e.g. MP2787DFP-xxxx-T).

** “xxxx” is the configuration code identifier for the register settings. Each “x” can be a hexadecimal value between
0 and F. The default codes are “0000”, “0001”, and “0002”. Contact an MPS FAE to create this unique number.

TOP MARKING
MPSYYWW
MP2787
LLLLLLLLL
MPS: MPS prefix
YY: Year code
WW: Week code
MP2787: Part number
LLLLLLLLL: Lot number
MP2787 Rev. 1.0 MonolithicPower.com 3
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EVALUATION KIT EVKT-MP2787-0000
EVKT-MP2787-0000 kit contents (items below can be ordered separately):

# | Part Number Iltem Quantity
1 | EV2787-0000-FP-00A MP2787DFP-0000 I2C evaluation board 1
> —
> | EVKT-USBI2C-02 Includes one USB to I°C communication interface, one USB 1
cable, and one ribbon cable
3 | Online resources Include datasheet, user guide, product brief, and GUI 1
Order directly from MonolithicPower.com or our distributors.
Battery Pack
Ribbon Cable USB to I°’C USB Cable
EV2787-0000-FP-00A Communication
Interface
Charger / Load
Figure 1: EV2787-0000-FP-00A Evaluation Kit Set-Up
EVALUATION KIT EVKT-MP2787-0002
EVKT-MP2787-0002 kit contents (items below can be ordered separately):
# | Part Number Item Quantity
1 | EV2787-0002-FP-00A MP2787DFP-0002 SPI evaluation board 1
> | EVKT-USBSPI-00 Includes one US_.B to SPI communication interface, one USB 1
cable, and one ribbon cable
3 | Online resources Include datasheet, user guide, product brief, and GUI 1
Order directly from MonolithicPower.com or our distributors.
Battery Pack
Ribbon Cable USB to SPI USB Cable
EV2787-0002-FP-00A Communication
Interface
Charger / Load
Figure 2: EV2787-0002-FP-00A Evaluation Kit Set-Up
MP2787 Rev. 1.0 MonolithicPower.com 4
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PACKAGE REFERENCE
TOP VIEW
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TQFP-48 (7Tmmx7mm)
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PIN FUNCTIONS

Pin # Name Type | Description
3.3V voltage output to drive external peripherals. Bypass the 3V3 pin with
26 3V3 P )
an external 1pF capacitor.
23 AGND = Ground. Connect the AGND pin near the positive connection (SRP) of the low-

side sense resistor.

Battery-side pack-sensing voltage and low-current positive supply pin.
45 VTOP P The VTOP pin must be connected to the top of the battery stack, which is the
highest positive voltage in the battery pack.

46 Cle I Connect to the positive pin of cell 16.
47 C15 I Connect to the positive pin of cell 15.
48 Cl4 I Connect to the positive pin of cell 14.
1 C13 I Connect to the positive pin of cell 13.
2 C12 I Connect to the positive pin of cell 12.
3 Cl1 I Connect to the positive pin of cell 11.
4 C10 I Connect to the positive pin of cell 10.
5 C9 I Connect to the positive pin of cell 9.
6 C8 I Connect to the positive pin of cell 8.
7 Cc7 I Connect to the positive pin of cell 7.
8 C6 I Connect to the positive pin of cell 6.
9 C5 I Connect to the positive pin of cell 5.
10 C4 I Connect to the positive pin of cell 4.
11 C3 I Connect to the positive pin of cell 3.
12 C2 I Connect to the positive pin of cell 2.
13 Cl I Connect to the positive pin of cell 1.
14 Co I Connect to the negative pin of cell 1.
44 N/C Not connected.

39 N/C Not connected.

36 GPIO1 I/O General-purpose pin 1.

35 GPIO2 I/O General-purpose pin 2.

37 GPIOHV1 /0 General-purpose, high-voltage pin 1.
30 NSHDN I Active-low shutdown input signal.

20 NTC1 I Thermistor 1 terminal.

19 NTC2 I Thermistor 2 terminal.

18 NTC3 I Thermistor 3 terminal.

17 NTC4 I Thermistor 4 terminal.

21 NTCB O NTC bias.

40 N/C Not connected.

38 N/C Not connected.

Turn-on control for the external bipolar junction transistor (BJT) low-
dropout (LDO) regulator.
Internal regulator input. Connect an external 3.3uF bypass capacitor

24 REGCTRL P

25 REGIN P between the REGIN and AGND pins.
41 N/C Not connected.
29 WDT /0 Watchdog timer.
28 XALERT 0] Interrupt alert output.
16 SRN I Negative sense pin.
15 SRP I Positive sense pin.
42 N/C Not connected.
27 VDD = 1.8V rail for internal use. Connect a 1uF bypass capacitor between the VDD
and AGND pins.
43 BAT = Battery-side, Iow-curr_ent_positi\_/e supply._ _Connect thg BAT pin to the top
of the battery stack, which is the highest positive voltage in the battery pack.
MP2787 Rev. 1.0 MonolithicPower.com 6
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PIN FUNCTIONS (continued)

Pin # Name Type | Description
22 VREF P Analog-to-digital converter (ADC) reference voltage.
34 GPIO3/ o, Multi-function pin. This pin can be set as GPIO3, or it can be set for SPI cable
nCS selection.

31 SCL/SCK | .
interface clock.

Multi-function pin. This pin can be set as the I°C interface clock or the SPI

32 SDA/SDI IO : :
serial data input.

Multi-function pin. This pin can be set as the I1°C interface data or the SPI

33 SDO 0o

SPI serial data output.

ABSOLUTE MAXIMUM RATINGS @

GPIOHV1 to AGND........cccvvvveeeenn. -0.3V to +86V
GPIOHV1 tO VTOP...coiiiiiieeiiee e 0.3V
VTOP to AGND......cvvviiiiiiiice -0.3V to +86V
BAT t0 AGND.......cooviiiiiiiieeeees -0.3V to +86V
Cx-C(x-1)(where x=11016).....cccccvrrrrreerrnnns
.............................................. -0.3Vto +10V
C16t0 AGND. ......oevvvieiiiiiiiiieeeee, -0.3V to +86V

Cn to AGND (wheren =110 15)......ccccuvvvveeeennnne
................................ -0.3Vto (n-1)x5.375 +7V

Thermal Resistance ©

Junction-to-ambient (Resa) ...ooooeeveennnn. 46.6°C/W
Junction-to-case (top) (Resc top)......... 14.5°C/W
Junction-to-board (top) (Ress _top) ....... 27.1°C/W

Notes:

1) Exceeding these ratings may damage the device.

2) Tested per ANSI/ESDA/JEDEC JS-001.

3) Tested per ANSI/ESDA/JEDEC JS-002.

4) The device is not guaranteed to function outside of its operating
conditions.

5) The stack voltage should exceed 18V.

COtOAGND. ..o -0.5Vto +5.7V 6) Metrics provided using set-up conditions compliant with
SRP, SRN to AGND.........cc..eeeeeenn. -0.5V to +6V EIAJESDS1-2, 7, and 8.

REGCTRL to AGND .......cceveeeennes -0.3V to +15V

NSHDN to AGND........cccvvviiieeeennns -0.3V to +9V

VDD to AGND ...t -0.3V to +2V

All other pins to AGND.................... -0.3V to +6V

Junction temperature (T3) ..ooeevvveeinieeerenennns 150°C

Lead temperature..........ccccceeeeeviiiiinneeenenn. 260°C

Storage temperature................. -65°C to +150°C

ESD Ratings

Human body model (HBM) @.................... 1.5kVv

Charged-device model (CDM) @ ............... 500V

Recommended Operating Conditions @

VTOP voltage.........ccccvvveeveeeeeiinnnns 18V to 75.2V

Cx-C(x-1)(wherex=11t016)® ... 1V to 5V

COtO AGND......ovvieeiieeeeeiiiiie, -0.25V to +0.3V

REGIN voltage..........ooovvvvvveeeeeennnns 4.5V to 5.5V

Operating temperature (Tj)........ -40°C to +85°C

SRPtOSRN.....ccoviiieeeeeee -100mV to +100mV

MP2787 Rev. 1.0 MonolithicPower.com 7
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ELECTRICAL CHARACTERISTICS

Connected cells = 16, each cell voltage = 3.75V, Vrop = 60V, Ta = 25°C, unless otherwise noted.

Parameter

Symbol

‘Condition

Min ‘ Typ ‘ Max ‘Units

Supply Current and Leakage

VTOP + REGIN current, NSHDN pin

low, 3.3V off, Ta = 25°C ! KA
VTOP + REGIN current, NSHDN pin o5 A
low, 3.3V off, Ta = -40°C to +85°C ' K
Total shutdown current IvToP_sHDN VTOP + REGIN current, 3.3V on, 135 A
NSHDN pin low, Ta = 25°C : H
VTOP + REGIN current, 3.3V on,
NSHDN pin low, Ta = -40°C to 20 A
+85°C
VTOP + REGIN current,
communication interface enabled, 23 A
hardware monitoring off, Ta = 25°C
Total active current Ivrop_acTive | VTOP + REGIN current,
communication interface enabled,
o 30 MA
hardware monitoring off,
Ta=-40°C to +85°C
Cell leakage I Ta=25°C -200 +200 | nA
g OLEAK [T =-40°C to +85°C ~600 +600 | nA
Supported Series Cells
Supported cell number ) NceLL 7 16
VTOP supply voltage Vvrop_suppLy | Ta =-40°C to +85°C 18 75.2 \Y
range
VTOP under-voltage . _ o o
lockout (UVLO) threshold Vvrop_uvio | Falling edge, Ta = -40°C to +85°C 14.6 15.8 17
VTOP under-voltage (UV) VoTor VLo HyST Ta=25°C 1.15 \
hysteresis - Ta =-40°C to +85°C 0.78 1.5 Y,
Current Sense
Current analog-to-digital
converter (ADC) tianc 16 bits (15 bits + sign) 2 ms
conversion time
Current ADC Vsren | Ta=-40°C to +85°C -100 +100 | mv
measurement range
16-bit conversion, full-scale range
(FSR) = 100mV, SRP and SRN| 0
common mode: +300mV to -125mV 0.5 0.5 &
Current ADC | from AGND, Ta = 25°C
measurement gain error | 0 -SAN-ERR T 6 hit conversion, FSR = 100mV,
SRP and SPN common mode: 1 +1 o
+300mV to -125mV from AGND, °
Ta =-40°C to 85°C
v SRP - SRN = 0V, SRP and SRN
Current-sense offset © DCACC_ | common mode: +300mV to -125mV| -12 +12 | pv
OFFSET from AGND, Ta = -40°C to +85°C
MP2787 Rev. 1.0 MonolithicPower.com 8
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ELECTRICAL CHARACTERISTICS (continued)

Connected cells = 16, each cell voltage = 3.75V, Vrop = 60V, Ta = 25°C, unless otherwise noted.

on

pin, Ta = 25°C

Parameter Symbol Condition Min Typ Max | Units
IADC not running,
SRP and SRN leakage IsRPN_LEAK Ta = -40°C to +85°C -500 +500 nA
IADC running,
) , |[SPR - SRN| = 100mV, absolute 0.5 A
SRP and SRN differential lsren ore | value, Ta = -40°C to +85°C
input current - -
IADC running, |[SPR - SRN| < 5mV, 50 nA
Ta =-40°C to +85°C
Analog-to-Digital Converter (ADC) Sigma Delta Voltage
Voltage ADC conversion tioc |15 bits, Ta = 25°C 2 ms
time
Cell Voltage Measurement
Cell ADC measurement Veew  |Ta=-40°C to +85°C 1 5 | v
range
VcewL = 2V to 4.5V, Ta = 25°C -5 +5 mV
Vcew =2V to 4.5V,
Ta = -20°C to +65°C 7S *r5 | my
Total cell measurement VeELL ERR v V1o 4.5V
error © a CELL = DV, .
Ta = -40°C t0 +85°C 12.5 H25] mv
Vcew = 1V to 5V,
Ta = -40°C to +85°C 15 t15 | mv
CO0 to AGND voltage drop resulting
CO0 to AGND voltage Vco 1o aenp | in less than 15mV error on cell 1, -0.25 \%
Ta=-40°C to +85°C
Input current during ADC conversion
Cell ADC input current IIn_ceLL_conv  |when Vcel =5V, Ta=25°C, cell 1is 1.2 MA
measured by the C1 to CO voltage
Die Temperature
Die ter_nperature Toe -40 +85 °c
operating range
Over-temperature (OT)
analog shutdown Toie_oTsp 140 155 °C
threshold
Negative Temperature Coefficient (NTC) Temperature Measurement
NTC voltage Nominal NTC range within a o
measurement range Vite percentage of NTCB, Ta = 25°C 0 100 %
NTC total measurement 15-bit conversion, NTCB = 3.3V,
error VinTe_ErR Ta = -40°C to 85°C -55 55 | LSB
. ADC off, on each NTC pin,
NTCx input leakage INTC_IN_LEAK Ta = -40°C to +85°C 250 nA
NTCx input leakage ADC INTC_LEAK_CORV ADC converting NTCx, on each NTC 250 nA

Notes:
7) Guaranteed by design.

8) The current measurement offset error is specified after completion of post-PCB assembly calibration. Contact an MPS FAE for the related

application note.

9) No calibration required. The error can be further reduced by post-PCB assembly calibration. Contact an MPS FAE for the related application

note.

MP2787 Rev. 1.0
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ELECTRICAL CHARACTERISTICS (continued)

Connected cells = 16, each cell voltage = 3.75V, Vrop = 60V, Ta = 25°C, unless otherwise noted.

Parameter ‘ Symbol ’ Condition ‘ Min ‘ Typ ‘ Max ‘ Units
VTOP Measurement
VTOP measurement Vwror | Ta=-40°C to +85°C 18 752 | v
range
VTOP total measurement 15-bit conversion (positive range), )
error VvToP_ERR Ta = -40°C to +85°C 250 +250 | mV
GPIO Measurement
GPIO measurement Ao
range Vepio Ta=25°C 0 3.3 V
15-bit ADC reading, Ta = 25°C -15 +15 | mV
GPIO total measurement Verio ERR 15-bit ADC reading
error - ) ' -
Ta = -40°C to +85°C 25 ¥25 | mv
GPIO input current during | GPIO pins input current during ADC 1 A
ADC reading GPIO_CONVIN | conversion, Ta = -40°C to +85°C H
Regulators Measurements
REGIN 15-bit ADC reading, Ta = 25°C -15 +15 mV
error measurement VREGIN_ERR 15-bit ADC reading, o5 125 mv
Ta=-40°C to +85°C )
15-bit ADC reading, Ta = 25°C -15 +15 mVv
3V3 total measurement Vavs ERR 15-bit ADC reading
error - ) ' -
Ta = -40°C to +85°C 25 *25 | mv
15-bit ADC reading, Ta = 25°C -15 +15 mv
VDD total measurement VDD ERR 15-bit ADC reading
error - - , )
Ta = -40°C to +85°C 25 *25 | mv
Hardware Protection
Cell over-voltage (OV)
and UV steps VCELL_TH_STEP 19.5 mV
VcewL = 2V 10 4.5V, TA=0°C to 60°C| -19.5 +19.5 | mV
Cell OV/UV step accuracy | Vcew_tH acc |Vee = 1V to 5V,
Ta = -40°C to +85°C 40 *40 | mv
Pack OV/UV steps VPACK_TH_STEP 19.5 mV
Deep discharge steps VDEEPTH_STEP 195 mV
) Vcew =2V to 4.5V, TaA=0°Cto 60°C| -19.5 +195 | mVv
Deep discharge step VDEEPTH_STEP_ v —1Vio5Y
accurac CELL = ’ -
y Ace Ta = -40°C to +85°C 40 *40 | mv
L Fastest deglitch setting and latency,
OC fastest detection time toc_pGL mIN Ta = -40°C to +85°C 120 us
OC discharge 1x FSR Range and LSB selector = 0 (1x),
value Voc pse FsRix | popy (max setting), Ta = 25°C 176 mv
. Range and LSB selector = 0 (1x),
OC discharge 1x full scale | Voc bse_Fsr_ | gn (max setting), 15 +15 %
accuracy 1X_ACC Ta = -40°C to +85°C
MP2787 Rev. 1.0 MonolithicPower.com 10
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ELECTRICAL CHARACTERISTICS (continued)

Connected cells = 16, each cell voltage = 3.75V, Vrop = 60V, Ta = 25°C, unless otherwise noted.

Parameter Symbol Condition Min Typ Max | Units
V. Range and LSB selector = 0 (1x),
OC discharge 1x offset OC.PSEFSR_ | vffset on smallest setting, -1.5 +15 | mVv
1XOFF Ta = -40°C to +85°C
OC discharge 3x FSR Range and LSB selector = 1 (3x),
value Voc pse FSR_3X | ESR (max setting), Ta = 25°C 528 mv
. Range and LSB selector = 1 (3x),
gcc(:: L(jj:;gharge 3x full scale | Voc psc_Fsr_ FSR (max setting), 15 +15 %
y 3X_ACC Ta = -40°C to +85°C
Vv Range and LSB selector = 1 (3x),
OC discharge 3x offset OC.DSCFSR_ | vffset on smallest setting, -2 +2 | mv
¥ |Ta=-40°C to +85°C
Range and LSB selector = 0 (1x),
OC charge 1x FSR value | Voc_cHe_rsr_1x | FSR (max setting), 80 mV
Ta=25°C
Range and LSB selector = 0 (1x),
;)Cc(:: Srr;irge 1x full scale Voc_cHG_FSR_ FSR (max setting), 15 +15 %
Y PACC | Ta=-40°C to +85°C
vV Range and LSB selector = 0 (1x),
OC charge 1x offset OCCHEFSR_ | offset on smallest setting, Ta = - -1.5 +15 | mVv
1XOFF 40°C to +85°C
Range and LSB selector = 1 (3x),
OC charge 3x FSR value | Voc_cHe_rsr_sx | FSR (max setting), 240 mV
Ta=25°C
Range and LSB selector = 1 (3x),
;)CC(:: ucrr;acrge 3x full scale Voc_cHG_FsrR_ FSR (max setting), 15 +15 %
y SXACC | Ta=-40°C to +85°C
vV Range and LSB selector = 1 (3x),
OC charge 3x offset OC_CHEFSR_ | offset on smallest setting, -15 +15 | mV
X OFF Ta = -40°C to +85°C
Cell Balancing
On resistance for the Roson sl ket Ta=25°C 28 Q
balancing MOSFET O BALFET | 1 = _40°C to +85°C 15 50 | Q
Open Wire
Open-wire pull-up current low_pup Ta=25°C 100 HA
Open-wire pull-down o
current low_pp Ta=25°C 100 HA
Low-Dropout Regulator (LDO) Supply and References
Vtop =18V to 75.2V, with REGCTRL
REGCTRL output voltage VREGCTRL load current = OmA and 1mA, Ta=-| 5.45 5.6 5.75 \%
40°C to +85°C
MP2787 Rev. 1.0 MonolithicPower.com 11
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ELECTRICAL CHARACTERISTICS (continued)

Connected cells = 16, each cell voltage = 3.75V, Vrop = 60V, Ta = 25°C, unless otherwise noted.

Parameter Symbol Condition Min Typ Max | Units

With external REGIN BJT

(10) (FZT853TA), Vtor = 18V to 75.2V,
REGIN voltage VREGIN load current = 1mA and 50mA, 4.65 5.1 5.4 \%

Ta=-40°C to +85°C

External power to REGIN, falling
REGIN analog UV VREGIN_UV edge, Vror = 18V to 75.2V, 4.16 4.3 4.44 V

Ta =-40°C to +85°C
3V3 nominal voltage Vavs Ta=25°C 3.3 \%
3V3 output accuracy V3avs_acc Ta =-40°C to +85°C -5 +5 %

L External power to REGIN,
3V3 short-circuit current lava_EFeT Ta = -40°C to +85°C 55 68 80 mA
VDD output voltage Vob Ta=25°C 1.8 \%
Reference voltage VRer Ta=25°C 3.3 \%
NTCB pull-up voltage VNTCB NTCB enabled, no load, Ta = 25°C 3.3 \%

NTCB enabled, max load, Ta = 25°C 4 mA
NTCB load InTce_maxLoap | NTCB enabled, max load,

Ta=-40°C to +85°C 3.2 48 | mA
3V3 analog UV V3avs_uv Falling edge 2.85 \%
GPIO

. . Voltage high (Vu) = 3.3V or 5V, 0.8 x
GPIO input voltage (high) VIH_cpio Ta = -40°C to +85°C Vi VH \%
GPIO input voltage (low) ViL_cpio Vu=3.3Vor5V, Ta=-40°Cto +85°C 0 Oilex \%
GPIO output voltage Vv Vu = 3.3V or 5V, Isource = 1.5mA, VH - v v
(high) ORGPIO | T) = -40°C to +85°C 0.5 .

Vh= 3.3V or 5V, Isink = 1.5mA,

GPIO output voltage (low) VoL_crio Ta = -40°C to +85°C 0 0.4 \%
GPIO push-pull resistor GPIO high voltage = 3.3V,

(up) Repio PUP | oxternal power to REGIN 430 Q
GPIO push-pull resistor | o x| GPIO low voltage = OV 110 | 200 | Q
(down)

GPIO pull-up mode Repio_weak_pup 17 kQ
GPIOHV1 Pin

GPIOHV1 pin input — 00 o

voltage high level VIH_GPIOHV Ta =-40°C to +85°C 2.4 VvV
GPIOHV1 pin input — 00 o

voltage low level ViL_GPioHv Ta =-40°C to +85°C 0.7 \V;
GPIOHV1 pin max pull-up

current lePioHV_PUP 11 mA
GPIOHV1 pin max pull-

down current lePIOHV_PDOWN 8 mA
Note:

10) Guaranteed by design. The REGIN voltage is limited by Vrescrre and is equal to Veeccrre = Ve on-

MP2787 Rev. 1.0 MonolithicPower.com 12
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ELECTRICAL CHARACTERISTICS (continued)

Connected cells = 16, each cell voltage = 3.75V, Vrop = 60V, Ta = 25°C, unless otherwise noted.

Parameter ’ Symbol ‘Condition ‘ Min ‘ Typ ‘ Max ‘ Units
NSHDN Pin
NSHDN internal pull-down RsHpn_PD NSHDN = 0V to 5V 5 MQ
y()sltg;)el\l configuring VNSHDN_PROG 7.5 7.6 7.7 \%
NSHDN deglitch time to {NSHDN_DGL_
8 ms
enter shutdown ENTER
NSHDN deglitch time to tNSHDN_DGL_
. 4 ms
enter active ACTIVE
NSHDN falling threshold V/NSHDN_FALL 1 \
NSHDN rising threshold V 3V3 enabled at shutdown mode 2.65 \%
g NSHDILRISE 3V3 disabled at shutdown mode 2 \Y
WDT Pin
Reset pulse length tWDT-FizLPULSE— 10 ms
Internal Clock
Internal clock frequency fam_cLock Vtop = 18V to 75.2V, Ta = 25°C 2 MHz
VTop = 18V to 75.2V,
Internal clock frequency fam_cLock Ta = -40°C to +85°C 1.85 2 2.15 | MHz
tﬁ)"gl'(freq“ency internal fak clock | Vrop = 18V 0 75.2V, Ta = 25°C 312 | 32 | 328 | kHz
Low-frequency internal Vtop = 18V to 75.2V,
clock fa2k_cLock Ta = -40°C to +85°C 30.7 33.3 kHz
I2C Communication Interface
I°C clock frequency fiac Ta=25°C 400 | kHz
SCL, SDA low input — 00 o 0.25 x
voltage ViLow Ta =-40°C to +85°C 3v3 \%
SCL, SDA high input — 00 o 0.7 x
voltage VIHIGH Ta =-40°C to +85°C 3v3 \%
SCL, SDA input — Mo o 0.2 x
hysteresis ViHysT Ta =-40°C to +85°C 3v3 \%
SPI Communication Interface
SPI clock frequency fspi Ta=25°C 1.0 | MHz
SPI input low Vspimtow | SDI, CLK, Ta = -40°C to +85°C 053533" v
SPI input high Vspim o | SDI, CLK, Ta = -40°C to +85°C %\7/3))‘ Vv
SDO high-side (HS) on Isource = 1.5mA,
resistance Rspo bRV_HI | 1,'~ 40°C to +85°C 75 100 | 125 Q
SDO low-side (LS) on _ — 00 o
resistance Rspo prv Low [lsink = 1.5mA, Ta = -40°C to +85°C 38 52 66 Q
MP2787 Rev. 1.0 MonolithicPower.com 13
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TYPICAL PERFORMANCE CHARACTERISTICS

Cell Voltage Error Measurement
at 25°C vs. Input Voltage
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TYPICAL PERFORMANCE WHEN PAIRED WITH MPF4279X FUEL GAUGE

The MP2787 battery monitor includes strictly synchronized cell and pack voltage and current
measurements, for the purpose of maximizing state-of-charge (SOC) determination. MPS’ MPF4279x
family of fuel gauges are designed to take advantage of this feature. This section illustrates the SOC
accuracy of the MP2787 battery monitor when combined with MPS’ MPF4279x fuel gauge family.

Constant-Current/Constant-Voltage (CC/CV) Charge and Dynamic Discharge Cycle

The next scenarios consist of charging a 10S1P @1 battery using the typical CC/CV method, followed by
a highly dynamic discharge at different ambient temperatures. The charge constant current rate is 1C,
while the charge termination current in this example is 0.1C. The highly dynamic discharge corresponds
to a typical e-bike’s current profile, with an average current of 1C and maximum peak currents up to 2.8C.
Figure 3 shows the current profile of the complete cycle at 25°C.

1F

05

0

05

1F

-15F

Current [C-Rate]

2F

251

-3

0 2I0 4I0 GIO 8IO 1 (I)O 1 éO 1;10 160
Time [min]
Figure 3: CC/CV Charge and Dynamic Discharge Current Profile
Figure 4 shows the performance of the combined MP2787 and MPF42791 for the CC/CV charge and
dynamic discharge cycle at an ambient temperature of 25°C. During charge, the root-mean-squared

(RMS) @2 and maximum pack SOC error are 0.61% and 1.03%, respectively. During discharge, the RMS
and pack SOC error are 0.78% and 1.94%, respectively.

Notes:
11) 10S1P refers to the battery configuration. There are 10 groups of 1 parallel cell connected in series.

12) The RMS error is equal to /w, where 8 is the actual SOC, 4 is the estimated SOC, and N is the number of samples.
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Figure 4: Combined MP2787 + MPF42791 Performance for a CC/CV Charge and Dynamic Discharge
(Ambient Temperature = 25°C)
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Figure 5 shows the performance of the combined MP2787 and MPF42791 for the CC/CV charge and
dynamic discharge cycle at an ambient temperature of 0°C. During charge, the RMS and maximum pack
SOC error are 0.68% and 1.22%, respectively. During discharge, the RMS and pack SOC error are 1.15%

and 2.97%, respectively.
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Figure 5: Combined MP2787+MPF42791 Performance for a CC/CV Charge and Dynamic Discharge

0.77% and 1.89%, respectively.
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(Ambient Temperature = 0°C)

Figure 6 shows the performance of the combined MP2787 and MPF42791 for the CC/CV charge and
dynamic discharge cycle at an ambient temperature of 40°C. During charge, the RMS and maximum
pack SOC error are 0.40% and 0.60%, respectively. During discharge, the RMS and pack SOC error are
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Figure 6: Combined MP2787+MPF42791 Performance for a CC/CV Charge and Dynamic Discharge

Performance Summary
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This section provides a summary the combined MP2787 and MPF42791 real-world performance. Table
1 shows a summary of the pack SOC performance metrics for a 10S1P battery.

Table 1: MPF42791 SOC Root-Mean-Squared (and Maximum) Error

Test Case

0°C

25°C

40°C

CC/CV charge

0.68% (1.22%) | 0.61% (1.03%)

0.40% (0.60%)

Dynamic discharge

1.15% (2.97%) | 0.78% (1.94%)

0.77% (1.89%)

MP2787 Rev. 1.0
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FUNCTIONAL BLOCK DIAGRAM

BAT
[ ]
VTOP []—\
REGCTRL[ —— internal MP2787
Regulators GPIOHV GPIOHV1
REGIN[ ] ] GPIO1
Selected Channel < > GPIO | | GPIO2
cie[ |
S "] GPIO3INCS
%
Digital s ble)
> > ) 5V
ci5[ | < »  I°C/SPI
Bandgap || SDA/SDI
C16 —> Reference " scusck
cs NTCB
C14[ | c1—3] "] XALERT
o= ] wDT
1= GPIO1—>
] GPI02 — ) hSHDN
GPIO3—> Ref i E
c2 H] NTC1—>
NTC2 — W—f— « Clocks and 1 VREF
NTC3 —> References
NTC4 —> 7]
REGIN Digital 4
i 1.8V 3v3 (3.3V) 3v3
Ci[] 3V3—>
VDD —>
Self-Test LDO — VDD (1.8V) | vDD
Die Temp —>, ] NTCB
col | AGND —» /
[ NTC4
[ | NTC3
NTC2
| Over-Current | < lapc .
| Standby Comp. | _ INTCL
AGND [ |
0
SRP SRN

Figure 7: Functional Block Diagram
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OPERATION

Main Modes

The MP2787 operates in two main modes, which
are listed and described below.

Shutdown Mode

It is vital to preserve a battery’s capacity.
Shutdown mode minimizes the amount of
leakage from the battery pack, which extends the
battery pack’s shelf storage life.

In shutdown mode, the communication interface
is unavailable and REGIN is loosely regulated,
which means its voltage is below the normal
voltage without any load capacity. However, it is
possible to keep 3.3V active in shutdown mode
with a slight margin for current consumption.

Pull the NSHDN pin to ground to enter shutdown
mode.

Active Mode

To enter active mode from shutdown mode, pull
up the NSHDN pin and wait at least 5ms before
issuing an I12C or SPI command. If any functional
commands are required (e.g. high-resolution
voltage scanning, Coulomb counting, hardware
monitoring, open wire, cell-balancing), then the
I°C or SPI bus must be idle for at least 200us
after the functional command is enabled.

Active mode is characterized by the following
conditions:

¢ The communication interface is enabled.

e The low-dropout (LDO) regulators (REGIN,
3.3V and 1.8V) are activated.

e The hardware monitoring alarm can be
enabled.

Registers (Default and Lock)

Most of the configuration settings and options
have a configurable default value. Certain
registers can be configured independently, or
they can be locked in read-only mode. This
prevents critical safety features from being
changed.

GPIO Pins

The GPIO pins can be directly controlled by the
microcontroller unit (MCU) through registers, or
they can be assigned to special functions. The
GPIO pins have the following functions:

e Push-pull output: The pull-up voltage can be
configured to REGIN or 3V3.

e Pull-up capability: Connect a 20kQ pull-up
resistor to REGIN or 3V3.

e Digital input.
e Analog input: Can act as a buffered analog-

to-digital converter (ADC) input with a OV to
3.3V range.

In addition to the GPIO capability, the GP1O3 pin
can be configured to initiate automatic cell-
balancing (as an input), or indicate over-current
(OC) alarm status (as an output).

GPIOHV1 Pin

The GPIOHV1 pin can drive the output to VTOP
or ground, or be placed in a high-impedance (Hi-
Z) mode. GPIOHV1 can also be set as an input
and can read the logic value.

WDT Pin

The WDT pin is controlled by the watchdog timer
(WDT), and provides the following functions:

e Toggles with a high pulse when a watchdog
event occurs to reset an external IC (e.g. the
host MCU).

e Triggers a self-reset to the IC by bringing the
device back to its default values.

e Can be pulled high externally to reset the
device.

Alert (XxALERT)

The XALERT pin can be configured to be an
active high (3.3V) or active low interrupt pin.
When set to active low, XALERT goes low if there
is a pending interrupt. When set to active high,
this pin goes high if there is a pending interrupt.

Alarms and other events trigger this pin, but
certain bits must be enabled to ensure that only
the relevant sources generate an interrupt.

Monitoring and Alarms

If the working conditions of the battery pack in
active mode exceed the cell’s safe operating
area (SOA), then the hardware monitoring
function is activated, and the MP2787 generates
an alarm.

MP2787 Rev. 1.0
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Over-Current (OC) Alarms

All OC monitoring is performed on a single OC
analog comparator. Each OC limit has a
configurable deglitch time between 100us and
25.5ms.

Use CURR_MONT EN to enable -current
monitoring, which includes OC monitoring.
OC_DCHG_EN_CTRL and OC_CHG_EN_
CTRL are the enable bits for discharge OC and
charge OC monitoring, respectively.

Once OC monitoring is enabled, the interrupt
and OC alarm polices can be set.

Discharge Over-Current (OC)

Table 2 shows the resolution and range for the
discharge OC limit.

Table 2: Discharge Over-Current Limit

Cell Under-Voltage (UV) and Over-Voltage
(OV) Thresholds

When fewer than 16 cells are used, only the cells
enabled by the CELL_S CTRL register are
monitored for under-voltage (UV) and over-
voltage (OV) conditions.

These thresholds are available in the multiple-
time programmable (MTP) memory, which
means they can be customized during battery
pack assembly for different projects. Table 4 lists
the values for cell OV and UV thresholds.

Table 4: Cell OV and UV Thresholds

Cell . . :
OV/UV Limit Hysteresis Deglitch

LSB 19.5mV 19.5mV 1 reading

FSR 4.98V 292.5mV 16

Discharge Limit .
oC RNG=0 | RNG=1 | Dedliten
LSB 5.5mV 16.5mV 200us
FSR 176mV 528mV 25.4ms

Where LSB is the least significant bit, and FSR
is the full-scale range.

Charge Over-Current (OC)

Table 3 shows the resolution and range for the
charge OC limit.

Table 3: Charge Over-Current Limit

Pack Under-Voltage (UV) and Over-Voltage
(OV) Thresholds

The pack OV and UV thresholds are monitored
by the VTOP pin. These thresholds are available
in the MTP, which means they can be
customized during battery pack assembly for

different projects (see Table 5).
Table 5: Pack OV and UV Thresholds

Pack I . :

oOV/UV Limit Hysteresis Deglitch
LSB 19.5mV 78mV 1 reading
FSR 80V 4.922V 16

Charge Limit

ocC RNG=0 | RNG=1 | Dedlitch
LSB 2.5mV 75mv 20001
FSR 80mV 240mV 25.4ms

Voltage Alarms

Use VOLT_MONT_EN to enable voltage
monitoring. When enabled, an autonomous
hardware state machine periodically schedules
the conversion for all relevant channels, and the
results are internally checked and compared to
the limits.

The deglitch filters described refers to the
number of consecutive readings, during which
the relevant channel exceeds its thresholds. The
interval between readings is typically 968ms,
which can be configured via MONITOR_CFG.

Die Temperature

The die temperature alarm has two thresholds.
The first is a digital threshold that can be
configured between 70°C and 120°C. The
second is an analog threshold that forces the
device to shut down at 140°C.

The digital die temperature threshold is typically
used as an early warning, since the analog
threshold forces the IC to shut down. Until the
analog OT condition is resolved, the IC remains
in a forced shutdown state, and the
communication interface is unavailable.

MP2787 Rev. 1.0
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Dead Cells

The pack is monitored at a cell level for dead
cells. A dead cell is defined as any cell whose
voltage falls below the manufacturer’s specified
final discharge voltage, in which continued
charging should be avoided. If dead cell
detection is enabled, the MP2787 checks if any
cell is below the configurable threshold
(CELL_DEAD_LIMIT), which is typically much
lower than the cell’s UV threshold.

Once a dead cell condition is detected, the
persistent dead cell flag
(CELL_DEAD_LOG_STS) is set to 1. When the
default values for CELL_DEAD_EN and

VLOT_MONT_EN are enabled via the one-time
programmable (OTP) memory, this flag remains
at 1 even if the device enters and exits shutdown
mode. This flag can be cleared by the
CELL_DEAD_DET_CLEAR command.

Negative Temperature Coefficient (NTC)
Temperature

The negative temperature coefficient (NTC)
voltages are checked during the automatic
hardware voltage monitoring sequence.

Figure 8 shows the block diagram of the NTC-
sensing architecture.

NTCB
Vrer 4{

NTC Bias Voltage

Vrer | © NTC1
\ Buffer
Ref
P NTC2

NTC3

NTC4 ,II:

Figure 8: Architecture for NTC ADC Acquisition

All NTC channels are monitored in a ratiometric
conversion. This means that the ADC reference
is switched to NTCB for the NTC channels. In
this scenario, all effects related to NTCB drifts
due to the temperature and operating conditions
are removed from the reading.

NTC1~4 have limits that can be set according to
two modes:

1. Cell monitor mode: The NTC monitors the
temperature of the lithium cell in the pack.
The MP2787 provides independent cell
temperature limits (hot and cold) for the
charging and discharging currents.

These thresholds are available in the MTP,
and can be customized during battery pack
assembly for different projects.

2. PCB monitor mode: The NTC monitors the
PCB temperature. A standard hot
temperature limit is provided for both the
charge and discharge current.

Note that using NTCs results in a lower voltage
threshold for OT (hot) conditions and a higher
voltage threshold for under-temperature (cold)
conditions.

Mismatched Cells

Excessively mismatched or unbalanced cells
can be detected by monitoring the maximum and
minimum cell voltages.

If the difference between the maximum cell
voltage and the minimum cell voltage exceeds a
defined threshold, then a cell mismatch status is
triggered. The mismatched cell with the higher
voltage is reported as an individual flag. The cell
with the minimum voltage is reported in the
CELL_MSMT_LOWER register.

Diagnostics and Integrity
LDO (REGIN, 3.3V and 1.8V) Rail Monitoring

The LDO UV threshold is provided for the REGIN,
3.3V and 1.8V rails. This UV threshold is
compared to the ADC readings with the same

MP2787 Rev. 1.0
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refresh interval as the other voltage monitors,
thus it measures the nominal rail voltage rather
than detecting spike voltage.

Analog-to-Digital Converter (ADC) Self-Test
Conversion

The ADC converts a known voltage value and
determines whether the conversion result is
within a predefined window that accounts for
tolerance and temperature shifts.

One-Time Programmable (OTP) Cyclic
Redundancy Check (CRC)

An OTP cyclic redundancy check (CRC) is
executed when the device exits shutdown mode.
If the CRC falils, the device can be configured to
trigger the OTP CRC alarm.

Communication Cyclic Redundancy Check
(CRC)

Typically, the CRC detects errors in exchanged
data. The MP2787 supports CRC for exchanged
data. When this functionality is enabled, the
following is possible:

¢ Write a transaction to 1 register (2 bytes) to
append a 1-byte CRC. A correct CRC is
required for a successful write transaction.

e Read a transaction for 1 register (2 bytes) to
append a 1-byte CRC.

e The read transaction length can be
temporarily increased to 126 bytes using a
dedicated register. The CRC is appended at
the end of the transaction.

The communication CRC is implemented by the
CRC-8 algorithm. The CRC can detect 1
incorrect bit. However, all CRC techniques
encounter limitations when there are more
incorrect bits.

If more than 1 bit is corrupted, the error detection
depends on the specific pattern. Statistically,
detection can occur, but it is not guaranteed. In
general, the ability to detect errors decreases
when there is more data to check. For more
details, see the I°C Read section on page 29 and
the SPI Read section on page 31.

Watchdog Timer

The watchdog timer monitors communication
with the I12C or SPI interface. If there is no write
to the WDT_RST register within a certain interval,
the timer is triggered. The watchdog has a bark-
bite style.

The bark notifies the device when the MCU has
failed to clear the watchdog timer. This results in
a bark timeout, which can be configured to
trigger the xALERT pin. The WDT bark counter
setting is 25ms per LSB, with up to 3.2s
maximum.

After a bite timeout, there is an optional feature
to reset the device’s registers to the default
values. The WDT bite counter setting is 25ms
per LSB, with up to 3.2s maximum.

Using the bidirectional, configurable WDT, it is
possible to set up the IC to self-reset and/or to
reset an external IC if its reset trigger is
connected to the WDT pin.

Interrupts

Interrupt statuses are split between two register
addresses (RD_INTO and RD_INT1). Each
interrupt source has a matching enable bit and a
dedicated clear bit to clear the interrupt. Table 6
on page 22 shows the main interrupts. Table 7
on page 23 shows additional interrupts.

MP2787 Rev. 1.0
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Table 6: Main Interrupts (RD_INTO)

CC_ACC_LSBS and CC_ACC_MSBS.

Condition Flag Description Related Status Register(s)
Unified flag for cell OV conditions. The related
register reports each cell’'s OV flag, which is Flags in address,
CellOv CELL_OV_INT_STS checked to determine which cell is generating the RD_CELL_OV
interrupt.
Unified flag for cell UV conditions. The related
register reports each cell's UV flag, which is Flags in address,
Cell LV CELL_UV_INT_STS checked to determine which cell is generating the RD_CELL_UV
interrupt.
VTOP_OV_INT_ Dedicated flag for battery pack OV conditions
VTOP pack OV | gpg detected on the VTOP pin. i
Dedicated flag for battery pack UV conditions
VTOP pack UV VTOP_UV_INT_STS | detected on the VTOP pin. This is unrelated to -
the VTOP UV analog threshold.
OVER_CURR_ . . OC_CHG_STS,
ocC INT STS OC interrupt for both charge and discharge. OC DCHG STS
Unified flag for NTC cold conditions for all NTC | NTC1 _CELL_COLD_STS,
NTC cold NTC_COLD_ channels configured in cell mode. To identify | NTC2_CELL_COLD_STS,
INT_STS which NTC is the source of the interrupt, the | NTC3_CELL_COLD_STS,
additional individual flags should be checked. NTC4_CELL_COLD_STS
Unified flag for NTC hot conditions for all NTC NTC1_CELL_HOT_STS,
NTC hot NTC_HOT_INT_ channels configured in cell mode. To identify NTC2_CELL_HOT_STS,
STS which NTC is the source of the interrupt, the NTC3_CELL_HOT_STS,
additional individual flags should be checked. NTC4_CELL_HOT_STS
Watchdog WDT INT STS Notification for either a bite or bark event from the WDT_BARKED,
interrupt - = communication watchdog timer. WDT_BITE
VSCAN DONE Notn‘lcatlon_ that the hlgh-r_esolutlon voltage ADC
Scan complete = - scan has finished converting of all the channels -
INT_STS o
- on its list.
Flag reporting that a new Coulomb counting
CC done (S:.(I_:gACC—lNT— accumulation value has been updated to -

Pack current

PACK_CURRENT _
INT_STS

Interrupt indicating a change in the battery pack
current range (discharge, standby, or charge).

PACK_CURRENT_STATUS

MP2787 Rev. 1.0
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Table 7: Additional Interrupts (RD_INT1)

Condition Flag Description Related Status Register(s)
Balancing BAL_DONE_INT_ Balancing has been comoleted Flags in address,
complete STS 9 pieted. BAL_STS

The ADC is failing its self-diagnostic test
Self-test fail SELF_TEST_INT_ and/or the conversion of this value is outside SELF_TEST_STS_OV,

STS

the specified boundaries.

SELF_TEST_STS_UV

Scheduler error

FSM_ERROR_INT_
STS

The scheduler was busy when a new feature
command was requested, and concurrent
operation is not supported. For example, the
device may report that an MCU conversion
command is ignored since open-wire
detection is running, or it may report that a
cell-balancing command is ignored since
open-wire detection is running.

PCB temperature
hot

PCB_MNTR_HOT_
INT_STS

Unified flag for NTC hot conditions for all NTC
channels configured in PCB mode. To identify
which NTC is the source of the interrupt, the
individual flags should be checked.

NTC1_PCB_MNTR_HOT_STS,
NTC2_PCB_MNTR_HOT_STS,
NTC3_PCB_MNTR_HOT_STS,
NTC4_PCB_MNTR_HOT_STS

Die temperature

DIE_TEMP_INT_ST
s

The die temperature is too high, and is
reported by the digital die temperature check.

Mismatched cells

CELL_MISMATCH_
INT_STS

The voltage difference between cells is too
great.

Flags in address,
RD_CELL_MSMT

CELL_DEAD_INT_

Flags in address,

Dead cell STS The dead cell threshold has been reached. RD CELL DEAD
Open wire OPEN WIRE_INT_ | e etatia registor must be chocked Flags in address,
STS . YA ; X RD OPENH, RD_OPENL
to identify if there are any disconnected wires. - -
VDD VDD INT STS The VDD rail is below the defined UV )
- - threshold.
3v3 3v3 INT STS The 3.3V rail is below the defined UV i
- = threshold.
REGIN REGIN INT STS The REGIN rail is below the defined UV )
- = threshold.
The CRC stored in the OTP does not match
OTP CRC OTP_CRC_EVENT_ | the computed CRC value from OTP memory )

INT_STS

readback. The manual CRC check is

completed.

The interrupt source can be configured using a
TYPE selector. Depending on the interrupt, the

TYPE selector provides a few options:

e Level (high)
¢ Rising edge
e Falling edge
e Rising and fal

Each interrupt that is related to an alarm flag
follows the processes described above.

ling edge

Regulators and Power Domains
There are three main power rails:

e REGIN (5V): Supplies power to the analog
front-end (AFE) analog circuitry

e 3V3 (3.3V): Powers an external MCU
e VDD (1.8V): Internal use only; powers the

digital domain

shutdown mode.

The 3.3V rail can be configured to be on or off in

MP2787 Rev. 1.0
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Open-Wire Detection

The open wire state machine automatically
controls the pull-up and pull-down currents
sources during open-wire detection, and detects
the voltage changes on each cell. The cells that
are detected can be set by the CELLS_CTRL
register.

The open-wire detection current uses a pair of
100pA pull-up/-down currents. The interval can
be configured to be between 1ms and 16ms, with
a 1ms resolution. The default is 8ms.

The threshold that determines how much change
can be accepted for an open circuit is a
configurable voltage threshold ranging between
39.06mV and 625mV, with 39.06mV steps. The
default is 195mV. The host MCU can trigger
open-wire detection with a dedicated command
register. If multiple open wires are present
simultaneously, then the detection logic reports
at least one open wire, which tells the device to
avoid using the overall battery pack (see Figure
9).

RN Tt cs
VTOP VTOP  Open Wire

Cc16 4— Pull-Up 1 7
100pA
C15 34— -1 cs6
Cla—_— o O ow PuP=1 -1 5
Cl13 |
- ca
12 —4— i
¢ Kt -+t 3
Cll 4
L\‘ C\‘OW_PDzl -1 C2
C10 4+
100pA —+ A

C9 ——/ AGND AGND \__ Cco

Figure 9: Open-Wire Detection Architecture

Cell-Balancing

The battery reaches its end of life (EOL) when
the capacity of the weakest cell is too low to be
usable. Unbalanced cells yield the same effect,
with one cell at a higher state-of-charge (SOC),
and another at a lower SOC. To reduce the
effects of the issue, it is critical to balance lithium
cells.

Unbalanced cells can be caused by cell
temperature differences, different self-discharge
rates, and general production tolerances that

affect cell chemistry and alter aging rates among
strings of parallel cells.

Cell-balancing can extend the usable life of the
battery pack by keeping the voltage of each cell
within the defined SOA.

Internal MOSFET Balancing

The MP2787 supports direct cell balancing,
without the use of external MOSFETS or bipolar
junction transistors (BJTs), for currents up to
about 58mA (with a 4V cell voltage). The balance
current for each cell is dictated by the combined
filter resistor and the on resistance of the internal
balancing MOSFET (Rps)on). The MP2787 can
simultaneously balance only even or odd cells.
Internal logic handles the sequencing between
even and odd cells.

External Balancing

A balancing current exceeding 58mA can be
achieved by adding external balancing
MOSFETs or BJTs. This balancing current is
limited by board thermals and the wiring
resistance. For external MOSFETSs, it is also
limited by the MOSFETS’ on resistance (R(psjon)
at the appropriate gate voltage (Vgs). For
external BJTs, it may be limited by the DC
current gain (heg). For external MOSFETS, a
minimum gate threshold voltage of 1.8V is
required (assuming a 4.2V lithium cell) to turn on
the balancing MOSFETSs.

Manual Cell-Balancing

The cells that must be balanced are manually
marked by writing to the appropriate register
(BAL_LIST).

The balancing time for marked cells can be
configured via BAL_REPETITION, with 0 to 31
repetitions. When BAL_REPETITION is set to O,
there is only one 30ms execution.

The host MCU should periodically read the AFE
die temperature to ensure it is within the
operating range, as an excessive temperature
can lead to over-temperature (OT) shutdown.

Automatic Cell-Balancing
Automatic cell-balancing offers the following
configurations:

1. Enable automatic cell balancing by setting
register BALANCE_MODE_REG =1.

MP2787 Rev. 1.0
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Configure the method for initiating automatic
cell-balancing via register
BALANCE_MODE_CTRL. The MP2787 can
be configured to use register control
(BALANCE_GO) or GPIO3 control to initiate
automatic cell-balancing.

3. Disable constant automatic balancing by
setting register AUTO_BAL_ALWAYS = 0.
Register BAL_REPETITION sets the number
of cell-balancing iterations. The cell-
balancing repetition number is ignored if
AUTO_BAL_ALWAYS = 1, and the device
constantly balances the cells until the
AUTO_BAL_ALWAYS is set to 0, or until the
balancing list is empty.

4. Set the balancing threshold via register
BAL_MSM_TH. This is the minimum voltage
difference between the current cell voltage
and the lowest cell voltage to be eligible for
cell balancing. This value ranges between
19.5mV and 87.855mV, with 9.765mV steps.

5. Set the minimum balancing voltage via
register CELL_BAL_MIN. This is the

minimum cell voltage for a cell to be eligible
for balancing. This value ranges from
2500mV to 4961mV with 39mV steps.

6. Set ABAL ON_CHARGE = 1 to enable
automatic cell-balancing when the state of
the current is in charge mode. Set
ABAL_ON_STBY = 1 to enable automatic
cell-balancing when the state of the current
is in standby mode.

If the state of the current is in discharge mode,
the automatic cell-balancing will be skipped.

The die temperature threshold can be used to
prevent or suspend balancing. The MP2787 can
be configured to suspend constant automatic
cell-balancing (AUTO_BAL_ALWAYS = 1),
when the die temperature threshold has been
exceeded (see STOP_ON_HOT on page 89).
Once the OT condition is removed, the constant
automatic cell-balancing resumes.

Figure 10 shows the cell-balancing list update for
automatic cell-balancing. Figure 11 on page 26
shows the cell-balancing sequence for the cell-
balancing list.

[

Automatic cell-
balancing initiated

\ 4

Y Cel: x=x+1 l be used in next n + 1 scan

( Cell: x=1

v

Read Cell x Voltage ]

v

Save minimum cell voltage to

| x

-

v

[ Cell x Voltage > Min Balancing Voltage J

v
[ Add cell x to balancing list ]
v
Last cell? ]

v

( Cell x Voltage - Minimum ) >
Balancing Threshold

Yes

[ ]

Figure 10: Automatic Cell-Balancing (Cell Voltage Evaluation)
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No [ At least once cell selected for balancing ]

oo
=
n
c
el
—
=1
O
O
X
L
%)
=
o
©

Yes

Yes
Balance selected even cell for (30ms - non-overlap time)

Repetition =
a5
Repetition = 0 * Repetition - 1

Any odd cell x marked for balancing?

Balance selected odd cell for (30ms - non-overlap time)
Any even cell x marked for balancing?

_,[

Figure 11: Executing Balancing for Cell in Balancing List

Supported Concurrency

Table 8 shows which features can be enabled
once a feature is active. When multiple features
are enabled simultaneously, some remaining
features can still be activated.

It is possible to use a high-resolution voltage
scan during cell-balancing, but care should be
taken, as voltage readings on the cell being
balanced and adjacent cells are affected.

The command sequence to the MP2787 should
be controlled in the following manner:

During high-resolution voltage scanning, wait
to set ADC _SCAN. GO = 0 until
SCAN_DONE_STS or SCAN_ERROR_STS
updates to 1.

During cell-balancing, wait to set
BALANCE_GO =0 until BAL_DONE_STS or
BAL_ERROR_STS updates to 1. To stop

Table 8: Supported Concurrencies automatic cell-balancing, set
_ _ Concurrent AUTO_BAL_ALWAYS = 0, wait until
Active Task | Triggered By | . BAL_DONE_STS or BAL _ERROR_STS
, , updates to 1, and then set BALANCE_GO =
High- ADC SCAN e Cell-balancing
; _ _ 0.
resolution GO e Coulomb
voltage scan counter e When conducting open wire checks, wait to
e High- set OPEN_WIRE_GO = 0 until
Cell BALANCE_ reTtOIUtion OPEN_WIRE_DONE_STS or
ba|ancing GO . \é%ual'grenscan OPEN_WIRE_ERR_STS updates to 1.
counter e For Coulomb counting, wait to set CC_EN =
] OPEN 0 unti CC_DONE or CC_ERROR_STS
Openwire |\ 0“0 N/A updates to 1. To stop the back-to-back
- . High- Coulomb counter, set CC_B2B_ACC_CTRL
counter — voltage scan CC_ERROR_STS updatesto 1, and then set
e Cell-balancing CC_EN=0.
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For these command sequences, the status can
be determined via polling or via interrupts
(VSCAN_DONE_INT_STS, BAL_DONE_INT_
STS, OPEN_WIRE_INT_STS, and
CC_ACC_INT_STS). See the Interrupts section
on page 21 for more details.

Coulomb Counter

The MP2787 is capable of accumulating up to 2s
worth of the current ADC reading.

When the accumulation is complete, the value is
stored in the CC_ACC_LSBS (lower 2 bytes)
and CC_ACC_MSBS (upper 2 bytes) registers
for MCU readback, and an interrupt is posted.
The sequence below provides the typical steps
to handle a Coulomb counting conversion:

1. SetCC_B2B_ACC_CTRL to enable back-to-
back conversions, and set
CC_ACC_INT_EN to enable interrupt.

Set CC_EN to enable starting the conversion.

Accumulation reaches the amount specified
in CC_INT_CNT.

4. CC_ACC_LSBS and CC_ACC_MSBS are
updated to the values reported in
CC_RT_ACC_LSBS and
CC_RT_ACC_MSBS.

5. CC_ACC_INT_STS reports a detected
interrupt.

6. When back-to-back Coulomb counting
accumulation is disabled, the CC_DONE flag
can be checked to verify that accumulation
has been completed. Readings are available
in CC_ACC_LSBS and CC_ACC_MSBS.

7. If back-to-back conversion is enabled, the
CC_RT_ACC xSBS registers are
automatically cleared and Coulomb counting
restarts. The integrated value for completed
accumulation can be read from
CC_ACC _xSBS. If CC_ACC_INT_EN is
enabled, a Coulomb counting done interrupt
is triggered when CC_ACC_xSBS updates.

8. If  back-to-back  Coulomb counting
accumulation is disabled, CC_EN can be set
to disable clearing CC_DONE. To stop
Coulomb counting if back-to-back
conversions are enabled, the back-to-back
flag should be cleared to prevent the ongoing
conversion from triggering a new conversion.

9. If an CC_ACC_INT_STS interrupt is
detected, it should be cleared using the
CC_ACC_STS INT_CLEAR command.

High-Resolution Voltage ADC Scan for the
Microcontroller Unit (MCU)

A high-resolution voltage scan can convert the
following classes of inputs:

e Die temperature voltage

e NTC1, NTC2, NTC3, and NTC4 voltages

e Cell voltages

e VTOP pin voltage

e GPIO voltages (GPIO1, GPIO2, and GPIO3)
e Regulators (VDD, 3.3V, and REGIN)

If a class of inputs is not enabled, the scan skips
to the next class. Control bits are provided to
enable individual channels in each class. The
device is notified when the scan is complete, and
the results are available for readback.

Synchronized Voltage and Current Reading

For cell and pack voltages, the exact,
synchronized current readings can be read in
dedicated registers paired with the matching
voltage reading. Synchronous current readings
can be enabled using CELL_SYNC_EN and
VTOP_SYNC_EN.

The synchronized voltage and current reading
can be requested concurrently with Coulomb
counting monitoring.

Non-Volatile Memory (NVM) Configuration

The default values of most registers can be
configured through the non-volatile memory
(NVM). Some registers are OTP, while others
are MTP. The MTP registers can be configured
up to three times. These values can be locked to
allow the same version of the IC to be adjusted
for similar projects with minor differences.

To configure the MTP, apply 7.5V to the NSHDN
pin and follow the steps below:

1. Ensure that the NSHDN pin is setto 7.5V.

2. Write the appropriate value to the register
that allows MTP.

3. Write prior to the store command with the
following command access code: OxA5B6
(REGOxB9 = 0xA5B6).

MP2787 Rev. 1.0
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Send the command to store the register’s
current value to the NVM by writing 1 to
STORE_MTP_CMD (0xB8, bit[3]).

5. Wait for STORE_IN_PROGRESS to go back
to O.

6. Recover the NSHDN pin to 3.3V.

I2C Interface

The MP2787 can use an IC interface to flexibly
set parameters and report device statuses
instantaneously. The I?C is a two-wire serial
interface with two bus lines: a serial data line
(SDA) and a serial clock line (SCL). Both SDA
and SCL are open drains, and they must be
connected to the positive supply voltage via a
pull-up resistor.

The IC operates as a slave device that receives
control inputs from the master device, such as a
MCU. The SCL is always driven by the master
device. The I°C interface supports both standard
mode (up to 100kbit/s) and fast mode (up to
400kbit/s).

All transactions begin with a start (S) command
and are terminated by a stop (P) command. Start
and stop commands are always generated by
the master. A start command is defined as a
high-to-low transition on the SDA while the SCL
is high. A stop command is defined as a low-to-
high transition on the SDA while the SCL is high

(see Figure 12).
>N /TN /T

SCL™ | san _\ / Stop
) ®

Figure 12: Start and Stop Commands

For data validity, the data on the SDA must be
stable during the clock’s high period. The high or
low state of the SDA can only change when the
clock signal on the SCL is low (see Figure 13).

Data line Change
SCL stable, of data
Data valid allowed

Figure 13: Bit Transfer on the I°C Bus

Every byte on the SDA must be 8 bits long. The
number of bytes that can be transmitted per
transfer is unrestricted. Data is transferred with
the most significant bit (MSB) first.

Each byte must be followed by an acknowledge
(ACK) bit, which is generated by the receiver to
signal to the transmitter that the byte was
successfully received.

The ACK signal occurs when the transmitter
releases the SDA line during the acknowledge
clock pulse. This allows the receiver to pull the
SDA line low. The SDA line stays low during the
high period of the ninth clock.

If the SDA line is high during the 9th clock pulse,
this is defined as a not acknowledge (NACK)
signal. The master can then generate either a
stop command to abort the transfer, or a
repeated start (Sr) command to start a new
transfer.

After the start command, a slave address is sent.
This address is 7 bits long, followed by an 8th
data direction bit (R/W). A 0 indicates a
transmission (write), and a 1 indicates a request
for data (read). Figure 14 shows the address bit
arrangement.

MSB LSB

RIW

L——— Slave Address —

Figure 14: 7-Bit Address

Figure 15 on page 29 shows a data transfer on
the 12C bus.

MP2787 Rev. 1.0
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Acknowledgement Acknowledgement
Signal from Slave Signal from Receiver
SDA.' """""" i 1 [ababiteiiiiid
. v fusr Y Y OTT o v : 1
AV G G G G N W G G S 6.5 G |
: : \ / 1\ / 2\ m / 1\ / 2\ / ------- 8 9 : :
v Startor ¢ Y— LA Moo +/ Stop or
! Repeated i ACK ACK i Repeated §
b oSt o St
Figure 15: Data Transfer on the I°C Bus
I°2C Read This sequence results in CRC = 0x36 being

When CRC is enabled, the payload is limited to
2 bytes by default (see Figure 16 on page 30).
This value can be increased to 63 words (126
bytes) using the XFR_NUM_RD_WORDS
register. Since XFR_NUM_RD_WORDS retains
the new value only for the next transaction,
ensure that the next transaction uses the
increased payload count.

CRC in an I°C Read Transaction

After completing the request for a read
transaction, the host MCU must ensure that the
CRC matches the value provided in the read
transaction to confirm that no bits were corrupted
during the transmission.

The CRC-8 algorithm follows the polynomial (1 +
x! +x2 + x8), and is applied byte-wise to the bytes,
following the order in which the bytes are
transmitted or received. If it is bit-wise, the MSB
is first processed in each byte. An example of
this sequence is shown below:

Slave address byte + write (0x02)
Register address byte (0x00)
Slave address byte + read (0x03)
Register address byte (0x00)
Word 1 - byte 1/ bits[7:0] (0x7C)
Word 1 - byte 2 / bits[15:8] (0x00)

o 0k~ w NP

appended as the last CRC byte.

Although this byte of the fourth sequence does
not exist in the actual read sequence, it must be
added in the CRC calculation.

I2C Write

Figure 17 on page 30 shows how the byte is
ordered in a write transaction. When CRC is
enabled, the targeted register address is

modified according to the payload only if the
CRC results match.

CRC in an I2C Write Transaction

The CRC-8 algorithm follows the polynomial (1 +
x! +x? + x8), and is applied byte-wise to the bytes
following the order in which they are transmitted
or received. If it is bit-wise, the MSB s first
processed in each byte. An example of this
sequence is shown below:

1.
2.

Slave address byte + write (0x02)
Register address byte (0x00)

3. Word 1 - byte 1/ bits[7:0] (0x7C)
4. Word 1 - byte 2 / bits[15:8] (0x00)

This sequence results in CRC = 0x72, which the
host MCU should append as the last CRC byte
to ensure a successful transaction.

MP2787 Rev. 1.0
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7 |l| 1

v ° Y

Word 1, Bits[7:0] ACK Word 1, Bits[15:8] -

a. One Register Read Transaction without CRC

7 |1| 1

1 | 8 1 | 8 | 1 |
ACK Word 1, Bits[7:0] | ACK Word 1, Bits[15:8] ACKJ
5 (ER Y

b. One Register Read Transaction with CRC

Figure 16: I°C Single Address Read

7 |1|1
: |1|

a. Write Transactlon without CRC

|+ 7 ER RN

©
=

b. Write Transaction with CRC

Figure 17: I2C Write Transaction
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Serial Peripheral Interface (SPI)

The MP2787 has an interface that is compatible
with serial peripheral interfaces (SPIs). This
interface is configured to operate using clock
phase (CPHA) = 1 and clock polarity (CPOL) =
1. Consequently, data on SDI must be stable
during SCK’s rising edge. Words are transferred
with the MSB first.

During a write transaction, the data value on SDI
is latched to the device on SCK’s rising edge.

During a read transaction, the bit stream is
presented on SDO with the MSB first, and is
valid during SCK’s rising edge, while the SDO
transitions on SCK’s falling edge.

nCS must remain low for the entire command
sequence duration, including the time between
the command byte and subsequent data. During
a write command, data is latched on nCS’s rising
edge (see Figure 18).

SDI (MOSI)

SDO (MISO)

Figure 18: SPI Signal Sequencing

SPI Data Protocol

For a successful SPI transaction, nCS must go
low, and there must be a successful match
between the transaction slave address and the
internally configured slave address (located in
register DEVICE_ADD). The MP2787’s SPI
requires a specific transaction structure.

SPI Read

Read transactions should have the fields
arranged with a matching order for the slave
address, read bit, register address, and data
payload (see Figure 19 on page 32).
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SPI Read Without CRC 1 Word (2 Bytes)
8

Slave Read Reglster
SDI>< Addr >/:\< Addr >< >< ><

Word, Word,
SDO >< ><:>< Bits[7:0] A Bits[15:8]

SPI Read with CRC: 1 Word (2 Bytes) Payload
8 8 8

Slave Read Reglster
SDI>< Addr m Addr >< >< ><

X

Word, Word,

SDO >< ><:>< Bits[7:0] A\ Bits[15:8]

CRC

X

SPI| Read with CRC: 2 Words (4 Bytes) Payload
8 8

Slave Read Reglster
SDI>< Addr m Addr >< >< b

""" R

X

SDO >< ><:><

Word 1, >

Word 1,
Bits[7:0] Bits[lS:SU

Word 2,
Bits[15:8]

(< Word 2,

Bits[7:0]

CRC ><

Figure 19: SPI Read Transaction

When CRC is enabled, the payload is limited to
two bytes by default. This value can be
increased to 63 words (126 bytes) using the
XFR_NUM_RD_WORDS register. Since
XFR_NUM_RD_WORDS retains the new value
only for the next transaction, ensure that the next
transaction uses the increased payload count.

CRC in an SPI Read Transaction

After completing the request for a read
transaction, the host MCU must ensure that the
CRC matches the value provided in the read
transaction to confirm that no bits were corrupted
during the transmission.

The CRC-8 algorithm follows the polynomial (1 +
x! +x? + x8), and is applied byte-wise to the bytes,
following the order in which bytes are transmitted
or received. If it is bit-wise, the MSB is first
processed in each byte. An example of this
seqguence is shown below:

1. Slave address byte + read (0x03)
2. Register address byte (0x00)
3. Word 1 - byte 1/ bits[7:0] (0x7C)

Word 1 - byte 2 / bits[15:8] (0x00)

This sequence results in CRC = 0x64 being
appended as the last CRC byte.

SPI Write

Write transactions should have the fields

arranged with a slave address, write bit, register
address, and data payload (see Figure 20 on
page 33). When CRC is enabled, the SPI write
payload is limited to 2 bytes and targeted register
addresses are modified according to the payload
only if the CRC matches.
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SPI Write without CRC: 1 Word (2 Bytes)

8 8 8
Register Word, Word,
Addr Bits[7:0] /\ Bits[15:8]

XX

SPI Write with CRC: 1 Word (2 Bytes)

8
Slave W Reglster Word Word
SD|>< Addr >\£§7< Addr Bits[7:0] A\ Bits[15:8]A CRC ><

sof XX X XX X

Figure 20: SPI Write Transaction

CRC in an SPI Write Transaction This sequence results in CRC = 0x72, which the
The CRC-8 algorithm follows the polynomial (1 + host MCU should append as the last CRC byte
x! +x2 + x8), and is applied byte-wise to the bytes to ensure a successful transaction.

following the order in which they are transmitted
or received. If it is bit-wise, the MSB is first
processed in each byte. An example of this
sequence is shown below:

1. Slave address byte + write (0x02)
2. Register address byte (0x00)

3. Word 1 - byte 1/ bits[7:0] (0x7C)

4. Word 1 - byte 2 / bits[15:8] (0x00)
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REGISTER MAP

The default slave address is 01h. The address can be configured by modifying DEVICE_ADD (register
O0xAS3, bits[14:8]). Once the value has been changed, the next communication should use the new address.
Note that the default address may be different for the chips with different -xxxx suffixes.

All the bits in an address that are not populated by a register should be treated as reserved bits. Their
values should not be modified during write operations that are meant to change bits in the same address.

Refer to the MP279x User Guide for register details and how to configure and control the MP2787.

Cell Configuration

Field Bit Encoding
Address Name o A Reset Value '
and Location Position and Description Type (OTPIMTP) LSB, and
Name Range
Sets the number of stacked cells in
use.
0x0: Cells 7~1 enabled
0x1: Cells 7~1 enabled
0x2: Cells 7~1 enabled
0x3: Cells 7~1 enabled
0x4: Cells 7~1 enabled
) 0x5: Cells 7~1 enabled R/W (can
CELLS_CTRL: | Bits[3:0]: 0x6: Cells 7~1 enabled lock to OXF (MTP) N/A
0x00 CELL_S_CTRL 0x7: Cells 8~1 enabled read-only)
0x8: Cells 9~1 enabled
0x9: Cells 10~1 enabled
OxA: Cells 11~1 enabled
0xB: Cells 12~1 enabled
0xC: Cells 13~1 enabled
0xD: Cells 14~1 enabled
OXE: Cells 15~1 enabled
OxF: Cells 16~1 enabled
IC State Control
Field Bit Encoding
Address Name - _ Reset Value '
and Location Elosmon and Description Type (OTPIMTP) LSB, and
ame Range
Returns the pack current status.
N 0x1: The battery pack current is
PWR_STATUS Eﬁ[:?(?] discharging
— : — 0x2: The battery pack current is in Read-only 0x2 N/A
0x01 CURRENT_ standby range, meaning it is within
STATUS +STBY_CUR_TH
0x4: The battery pack current is
charging
0x0: 250pV
ACT_CFG: Bits[2:1]: Sets the standby comparator 0x1: 375V
0x06 STBY_CUR_TH | current threshold. R/W 0x0 (OTP) 0X2: 500V
0x3: 625uV
Enables the digital hysteresis on the
ACT_CFG: Bit[3]: standby current comparator. RIW 0%0 (OTP) N/A
0x06 STBY_HYS 1: Enabled
0: Disabled
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Selects the interval used for voltage
monitoring

0x0: Voltage protection readings are

as a digital output (GP1O3_IO is set
to output).

. R/W (can
ACT_CFG: Bits[5:4]: refreshed every 254ms
0x06 MONITOR CFG | Ox1:Voltage protection readings are lock to 0x2 (OTP) N/A
- refreshed every 492ms read-only)
0x2: Voltage protection readings are
refreshed every 968ms
0x3: Not allowed
. Bit[0]: 1: Enabl [ tar o
HARD_CFG: - Enables voltage monitoring 0: Disabled
0x07 \E/EI)LT—MONT— 0: Disables voltage monitoring RIW 0x0 (OTP) 1: Enabled
Bit[1]: 1. Enables standby current, and
HARD_CFG: i over-current (OC) monitoring 0: Disabled
0x07 CE:kIJRR—MONT— 2: Disables standby current, and OC RIW 0x0 1: Enabled
monitoring
. Bit[2]: . R/W (can .
RGL_CFG: V3P3_SHDN_ Enables the 3.3V regulator during lock to Ox1 (OTP) 0.. Disabled
0x08 shutdown mode. 1: Enabled
EN read-only)
Reports the internal enable/disable
. Bit[3]: control for the 3.3V regulator during o
(F;)glé—CFG' V3P3_SHOFF_ shutdown mode. When enabled, the | Read-only 0ox1 2 Eﬁ:gllgg
STS 3.3V rails stay on even in shutdown '
mode.
Pins and GPIO
Field Bit Encoding
Address Name . i Value Reset '
and Location Position and Description Type (OTPIMTP) LSB and
Name Range
GPIO_ Bit[O]: Reports the GPIO1 pin status 0: Low
STUS GPIO1 (highflow). Read-only Ox1 1: High
GPIO_ Bit[1]: Reports the GPIO2 pin status 0: Low
g%f US: GPIO2 (high/low). Read-only Ox1 1: High
GPIO_ Bit[2]: Reports the GPIO3 pin status 0: Low
STATUS: GPIO3 (high/low). Read-only Ox1 1: High
GPIO_ Bit[3]: Reports the GPIOHV1 pin status 0: Low
oTATUS: GPIOHV1 (high/low). Read-only 0x0 1 High
Sets the target output level for
. Lo GPIO1 (high or low). This bit is .
(C);XF;'BO _OUT: CleltD[IOél o effective only when GPIO1 is used R/W 0x0 (OTP) f |I__|?vrv]
- as a digital output (GP1O1_IO is set -9
to output).
Sets the target output level for
. N GPIO2 (high or low). This bit is .
(()BXF())lg _OUT: (E_E,I|t:!|1(])2 o effective only when GPIO2 is used R/W 0x0 (OTP) f ;?V;']
- as a digital output (GP102_IO is set -9
to output).
Sets the target output level for
. - GPIO3 (high or low). This bit is .
GPIO_OUT: Bit[2]: ; . 0: Low
OXOB GPIO3 O effective only when GPIO3 is used R/W 0x0 (OTP) 1 High
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Sets the target level for GPIOHV1
(high or low). This bit is effective

trigger a reset.

SPO-OUT: g‘g%wl ° only when GPIOHV1 is used as a |  R/W 0x0 (OTP) o Low
— digital output (GPIOHV1_CFG is set -9
to output) and GPIOHV1_HZ = 0.
0: GPIOHVL1 is controlled in output
GPIO_OUT: Bit[4]: mode, following GPIOHV1_O
0x0B GPIOHV1_HZz 1: GPIOHV1 is in high-impedance RIW Ox1 (OTP) N/A
(Hi-2), and GPIOHV1_O is ignored
Defines the direction for GPIO1.
GPIO_CFG: Bit[O]; Rw&an | ore A
0X0C GPIO1_IO 0: Output ock to x1(OTP)
- 1: Input read-only)
Defines the type of input for GPIO1.
GPIO_CFG: Bit[1]: RlNVk(Ca” P NIA
0x0C GPIO1_TYPE | O: Digital input ock to 0x0 (OTP)
- 1: Buffered ADC input, 3.3V range read-only)

. o Enables the GPIO1 pull-up R/W (can .
GPIO_CFG: Bit[2]: capability. When enabled, a 20kQ |  lock to ox1 (oTp) | O:Disabled
0x0C GPIO1_PUP . . . 1: Enabled

pull-up resistor is applied to GPIO1. | read-only)
Defines the direction for GPIO2.
GPIO_CFG: Bit[4]: RIW (ean L oTP A
0x0C GPIO2_IO 0: Output ockto | Ox1 (OTP)
- 1: Input read-only)
Defines the input type for GPIO2.
GPIO_CFG: Bit[5]: o Rl’Wk(C""” 050 (O ;
0x0C GPIO2_TYPE | O: Digital input ock to X0 (OTP) N/A
- 1: Buffered ADC input, 3.3V range read-only)

. I Enables the GPIO2 pull-up R/W (can .
GPIO_CFG: Bit[6]: capability. When enabled, a 20kQ |  lock to ox1 (oTp) | O:Disabled
0x0C GPIO2_PUP . ; - 1: Enabled

- pull-up resistor is applied to GPIO2. | read-only)
Defines the direction for GPIO3.
GPIO_CFG: Bit[8]: R ;
0x0C GPIO3_IO 0: Output ockto | Ox1(OTP) NIA
- 1: Input read-only)
Defines the input type for GPIO3.
GPIO_CFG: Bit[9]: nes e nput v RI’Wk(C‘""” P A
0x0C GPIO3_TYPE | O: Digital input ock to 0x0 (OTP)
- 1: Buffered ADC input, 3.3V range read-only)

. . . Enables the GPIO3 pull-up R/W (can .
GPIO_CFG: Bit[10]: capability. When enabled, a 20kQ |  lock to ox1 (oTp) | 0:Disabled
0x0C GPIO3_PUP . . . 1: Enabled

pull-up resistor is applied to GPIO3. | read-only)

. . . 0: GPIO R/W (can
BBXF(’)IS_CFG. glgllolg FSEL 1: OC alarm indicator. Valid when lock to 0x0 (OTP) N/A

- GPIOS is set to be an output read-only)
0: Active low. XALERT goes low
PINS_CFG: Bit[0]: when an interrupt is pending R{ggk(fgn ox1 (OTP) N/A
0x0D ALERT_POL 1: Active high. xXALERT goes high read-only)
when an interrupt is pending y
PINS_CFG: Bit[5]: When enabled, a bite event triggers R{(\)Aék((t:gn 0x1 (OTP) 0: Disabled
0x0D WDT_RPT the WDT pin to toggle a high pulse. 1: Enabled
read-only)
Enables the WDT pin to reset the

) I MP2787 back to its factory settings. R/W (can .
PINS_CFG: Bit[6]: When disabled, a WDT pulse lock to 0x1 (OTP) 0', Disabled
0x0D WDT_RST_EN . 1: Enabled

caused by a watchdog bite does not | read-only)
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Sets the GPIO1~3 pull-up voltage.
PINS_CFG: Bit[8]: ngguffgn 0x0 (OTP) N/A
0x0D GPIO_LV_CFG | 0:3V3
1: REGIN read-only)
PINS_CFG: Bit[10]: ' L 0: Output
0XOD GPIOHV1_CFG Defines the direction of GPIOHV1. R/W 0x0 (OTP) 1: Input
Watchdog
Field Bit Encoding
Address Name o A Value Reset '
and Location Position and Description Type (OTPIMTP) LSB and
Name Range
. Indicates whether the bark timer has
WDT_STATUS: | Bit[0]: . 0: False
OXOE WDT BARKED expired and a bark event has | Read-only 0x0 1: True
- occurred.
Indicates whether the bite timer has
. N expired and a bite event has .
\é\)/(lg'lE'_STATUS. 5\;%1.3 BITE occurred. This event toggles the | Read-only 0x0 %,ﬁ.?:fee
- WDT pin, if WDT_RPT is set to )
enable.
Writing 1 to this bit resets the 1 Reset the
WDT_RST: Bit[0]: watchdog timer counter, and clears Write-onl 0x0 C;)unter and
OxOF WDT_RST WDT_BITE and WDT_BARKED. y .
- = . - clear the bits
This is a self-clearing register.

. Bit[0]: R/W (can o
WDT_CFG: WDT_COM_ Enables watchdog communication. lock to 0x0 (OTP) 0', Disabled
0x10 1: Enabled

CTRL read-only)
e, Configures the watchdog bark LSB: 25ms
WDT_CFG: Bits[8:2]: timeout. The bark setting defines R/W (can RNG: 25ms to
WDT_BARK_ lock to 0x4F (OTP)
0x10 CEG the delay from the last watchdog read-only) 3200ms
reset to the bark. y 0x00: 25ms
' . LSB: 25ms
WDT_CFG: Bits[15:9]; Configures the watchdog bite | R/W (can RNG: 25ms to
timeout. The bite setting defines the lock to 0x77 (OTP)
0x10 WDT_BITE_CFG ) 3200ms
- - delay from the bark to the bite. read-only) .
0x00: 25ms
Interrupt
Field Bit Encoding,
Qr?c?rl_ec?;’t\:ir:e Position and Description Type \gglggn\RAt_erspe)t LSB and
Name Range
Reports whether an interrupt related
. to a cell over-voltage (OV) event
Bit[O]: 0: Not
RD_INTO: has been detected. The flags
0x15 (S:%L—OV—'NT— located in RD_CELL_OV should be | R€ad-only 0x0 19'32?;2 4
checked to identify which cell ’
caused the interrupt.
Reports whether an interrupt related
. to a cell under-voltage (UV) event
Bit[1]: 0: Not
RD_INTO: has been detected. The flags
0x15 gE'S'L—UV—'NT— located in RD_CELL_UV should be | R€ad-only 0x0 1_"S§Zt§2 4
checked to identify which cell ’
caused the interrupt.
RD INTO: Bit[2]: Reports whether a UV interrupt 0: Not
oxi5 ’ VTOP_UV_INT_ | related to the battery stack positive | Read-only 0x0 detected
STS terminal (VTOP) has been detected. 1: Detected
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RD_INTO:
0x15

Bit[3]:
VTOP_OV_INT_
STS

Reports whether an OV interrupt
related to the battery stack positive
terminal (VTOP) has been detected.

Read-only

0x0

0: Not
detected
1: Detected

RD_INTO:
0x15

Bit[5]:
OVER_CURR_
INT_STS

Reports whether an interrupt related
to an OC event has been detected.
This signal is generated by
combining the interrupt detection for
discharge OC and charge OC.
OC_CHG_STS and
OC_DCHG_STS should be
checked to identify the source of the
interrupt.

Read-only

0x0

0: Not
detected
1: Detected

RD_INTO:
0x15

Bit[6]:
NTC_COLD_
INT_STS

Reports whether an interrupt related
to an NTC cold event has been
detected. This signal is generated
combining the interrupt detection for
all 4 NTC channels.
NTC1_CELL_COLD_STS,
NTC2_CELL_COLD_STS,
NTC3_CELL_COLD_STS, and
NTC4_CELL_COLD_STS should
be checked to identify the source of
the interrupt.

Read-only

0x0

0: Not
detected
1: Detected

RD_INTO:
0x15

Bit[7]:
NTC_HOT_INT_
STS

Reports whether an interrupt related
to an NTC hot event has been
detected. This signal is generated
by combining the interrupt detection
for al 4 NTC channels.
NTC1_CELL_HOT_STS,
NTC2_CELL_HOT_STS,
NTC3_CELL_HOT_STS, and
NTC4_CELL_HOT_STS should be
checked to identify the source of the
interrupt.

Read-only

0x0

0: Not
detected
1: Detected

RD_INTO:
0x15

Bit[8]:
WDT_INT_STS

Reports whether an interrupt related
to watchdog communication has
been detected. A watchdog bark
and a watchdog bite event can both
trigger a watchdog event interrupt.

Read-only

0x0

0: Not
detected
1: Detected

RD_INTO:
0x15

Bit[11]:
VSCAN_DONE_
INT_STS

Reports whether an interrupt related
to a high-resolution voltage scan
has been detected.

Read-only

0x0

0: Not
detected
1: Detected

RD_INTO:
0x15

Bit[12]:
CC_ACC_INT_
STS

Reports whether an interrupt related
to a new Coulomb counting
accumulation value has occurred,
and updated CC_ACC_LSBS and
CC_ACC_MSBS.

Read-only

0x0

0: Not
detected
1: Detected

RD_INTO:
0x15

Bit[14]:

PACK_
CURRENT_INT_
STS

Reports whether an interrupt related
to a battery pack current change
has been detected. The pack
current changes when switching
between discharge, standby, and
charge mode, which is reported in
PACK_CURRENT_STATUS.

Read-only

0x0

0: Not
detected
1: Detected
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Reports whether an interrupt related
to a one-time-programmable (OTP)
memory CRC fault has been
detected. When enabled, this
interrupt can be triggered by the
following conditions:

Bit[O]: 0: Not
RD—INTl OTP—CRC— L] The OTP CRC calculation fails Read_omy 0x0 detected
0x16 EVENT_INT_ while restoring the OTP 1: Detected
STS e OTP CRC is manually triggered
using OTP_CRC_DO. In this
scenario, an interrupt event is
generated when a CRC check
is completed (for either passing
or failing)
RD INT1: Bit[1]: Reports wheth_er an interrupt related 0: Not
ox16 ’ REGIN_INT _ to a UV condition on REGIN has | Read-only 0x0 detected
STS been detected. 1: Detected
Reports whether an interrupt related
to a UV condition on 3V3 has been
detected. This is triggered by
monitoring the 3V3 analog-to-digital
) converter (ADC) or the 3.3V analog 0: Not
§><D1_6I NTL: 2\';[3% NT STS comparator. Read-only 0x0 detected
Since the 3.3V UV analog 1: Detected
comparator is always enabled,
enabling 3V3_INT_EN can trigger
an interrupt even if 3V3_EN is
disabled.
Reports whether an interrupt related
to a UV condition on VDD has been
detected. This is triggered by
monitoring the VDD ADC or the 0 Not
. el VDD analog comparator. - No
E)E)l—GlNTl' \Ej'[t)[g]'lNT STS ) g P Read-only 0x0 detected
N Since the VDD UV analog 1: Detected
comparator is always enabled,
enabling VDD_INT_EN can trigger
an interrupt even if VDD_EN is
disabled.
Reports whether an interrupt related
to an open-wire event has been
N detected. The open wire status .
. Bit[4]: ; 0: Not
RD_INTL1: registers (located at the
0x16 ICI)\IF;E';%V'RE— RD OPENH and RD OPENL | Read-only 0x0 1,dgteet°et;‘i g
- addresses) must be checked to ’
determine  whether there are
disconnected wires.
. Bit[5]: . 0: Not
INT_STS ) 1: Detected
Reports whether an interrupt related
Bit[6]: to a cell mismatch has been
RD INTL: CELL detected. Flags in the 0: Not
ox16 ’ MISMATCH RD_CELL_MSMT _ and | Read-only 0x0 detected
INT STS CELL_MSMT_LOWER registers 1: Detected

should be read to identify the cells
triggering the event.
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RD INTL: Bit[7]: Reports whether an interrupt related 0: Not
ox16 ’ DIE_TEMP_INT_ | to a digital die temperature event | Read-only 0x0 detected
STS has been detected. 1: Detected
Reports whether an interrupt related
to the NTC hot PCB monitor has
been detected.
RD INTL Bit[8]: NTC1 PCB_MNTR_HOT_STS, 0: Not
OX1_6 PCB_MNTR_ NTC2_PCB_MNTR_HOT_STS, Read-only 0x0 .detected
HOT_INT_STS NTC3 PCB MNTR HOT STS, 1: Detected
and NTC4_PCB_MNTR_HOT_STS
should be checked to identify which
NTC caused the interrupt.
RD INTL: Bit[9]: Reports whether an interrupt related 0: Not
ox16 ’ FSM_ERROR_ to a scheduler error event has been | Read-only 0x0 detected
INT_STS detected. 1: Detected
Reports whether an interrupt related
to an ADC self-diagnostic event has
RD INTL: Bit[10]: been detected. The 0: Not
Ox16 ) SELF_TEST_ SELF_TEST_STS_OV and | Read-only 0x0 detected
INT_STS SELF_TEST_STS_UV flags should 1: Detected
be checked to identify the cause of
the interrupt.
RD INT1: Bit[11]: Reports whether an interrupt related 0: Not
ox16 ’ BAL_DONE_ to a cell-balancing done event has | Read-only 0x0 detected
INT_STS been detected. 1: Detected

. Bit[O]: Write 1 to this bit to clear a cell OV )

g:l(‘ll'(;_CLR. CELL_OV_INT_ | interrupt. This is a self-clearing | Write-only 0x0 l.iri:eer?l; t?e
CLEAR register. P

. Bit[1]: Write 1 to this bit to clear a cell UV .

g\)l(-ll—(?)—CLR' CELL_UV_INT_ interrupt. This is a self-clearing | Write-only 0x0 1'"%(';?& t?e
CLEAR register. P

. Bit[2]: Write 1 to this bit to clear a battery i
INTO_CLR: VTOP_UV_INT_ | pack UV interrupt. This is a self- | Write-only 0x0 l'. Clear the
0x17 . . interrupt

CLEAR clearing register.

. Bit[3]: Write 1 to this bit to clear a battery )
INTO_CLR: VTOP_OV_INT_ | pack OV interrupt. This is a self- | Write-only 0x0 1'. Clear the
0x17 . : interrupt

CLEAR clearing register.

. Bit[5]: Write 1 to this bit to clear an over- i

g\)l(-ll—g—CLR' OVER_CURR_ current interrupt. This is a self- | Write-only 0x0 1'"(;5?& ﬂt]e
INT_CLEAR clearing register. P

. Bit[6]: Write 1 to this bit to clear an NTC )

Iol:l(‘ll'(7)_CLR. NTC_COLD_ cold cell monitor interrupt. Thisis a | Write-only 0x0 1'iri§i: t?e
INT_CLEAR self-clearing register. P

. Bit[7]: Write 1 to this bit to clear an NTC hot )
INTO_CLR: NTC_HOT_INT_ | cell monitor interrupt. This is a self- | Write-only 0x0 L Clear the
0x17 . . interrupt

CLEAR clearing register.

. Bit[8]: Write 1 to this bit to clear a )

Iol:l('ll'(7)_CLR. WDT_INT_ watchdog event interrupt. This is a | Write-only 0x0 1.iri:eer?lz t?e
CLEAR self-clearing register. P
Bit[11]: Write 1 to _this bit to clear a

INTO_CLR: VSCAN_DONE._ complleted hlgh-(eg,olutlon voltqge Write-only 0x0 l..CIear the

0x17 INT CLEAR scan interrupt. This is a self-clearing interrupt

register.
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. Bit[12]: Write 1 to this bit to clear a CC .
IOI\)I('I1'(7)_CLR. CC_ACC_STS_ | completed interrupt. This is a self- | Write-only 0x0 1.iri(|eer?l; tft1e
INT_CLEAR clearing register. P
Bit[14]: . -
INTO_CLR: PACK_ V\z/;(I;tlf clu:?emIschballtntoeCilneteelrrrfj1 tt)at'lt'ig Write-onl 0x0 1: Clear the
ox17 CURRENT_INT_ if’saself_clearin reg tor Pt y interrupt
CLEAR g register.
Bit[0]: Write 1 to this bit to clear an OTP
INT1_CLR: OTP_CRC_ CRC interrupt. This is a self-clearin Write-onl 0x0 1: Clear the
0x18 EVENT_INT_ istor Pt 9 y interrupt
CLEAR gister.
. Bit[1]: Write 1 to this bit to clear a REGIN .
:)'\)l(-ll—é—CLR' REGIN_INT_ interrupt. This is a self-clearing | Write-only 0x0 Lniﬁ?& t?e
CLEAR register. P
. Bit[2]: Write 1 to this bit to clear a 3V3 UV .
g:gé—CLR' 3V3_INT_ interrupt. This is a self-clearing | Write-only 0x0 1'"$Ler?& tfse
CLEAR register. P
. Bit[3]: Write 1 to this bit to clear a VDD UV )
:)'\)l(-ll—é—CLR' VDD_INT_ interrupt. This is a self-clearing | Write-only 0x0 1.irileer?a t?e
CLEAR register. P
. Bit[4]: Write 1 to this bit to clear an open .
g:l(-ll-é—CLR' OPEN_WIRE_ wire interrupt. This is a self-clearing | Write-only 0x0 l.iri:eer?l: ﬂ:e
INT_CLEAR register. P
. Bit[5]: Write 1 to this bit to clear a dead cell )
:)'\)l(-ll—é—CLR' CELL_DEAD_IN | interrupt. This is a self-clearing | Write-only 0x0 1.irileer?tz t?e
T_CLEAR register. P
Bit[6]: . . .
INT1_CLR: CELL_ \r;\/irsltriatihetg cter;llsintte)lrtrut(t) 'IE:rlnesa ris : Write-onl 0x0 1: Clear the
0x18 MISMATCH_ colf-clearing reqister Pt y interrupt
INT_CLEAR g register.
Bit[8]. Write 1 to this bit to clear an NTC hot
INT1_CLR: PCB_MNTR_ PCB monitor interrupt. This is a self- | Write-onl 0x0 1: Clear the
0x18 TEMP_INT_ Cloaring reqister P y interrupt
CLEAR g register.
. Bit[9]: Write 1 to this bit to clear a schedule )
:)l:l('ll'é_CLR. FSM_ERROR_ error interrupt. This is a self-clearing | Write-only 0x0 1'"%;:;% ﬂt]e
INT_CLEAR register. P
. Bit[10]: Write 1 to this bit to clear a self- )
g:gé—CLR' SELF _TEST_ diagnostic interrupt. This is a self- | Write-only 0x0 1'iri§,% tft1e
INT_CLEAR clearing register. P
. Bit[11]: Write 1 to this bit to clear a )
:)'\)l(-ll—é—CLR' BAL_DONE_ balancing complete interrupt. Thisis | Write-only 0x0 1'"(;5?& ﬂt]e
INT_CLEAR a self-clearing register. P
Bit[0]: . . .
INTO_EN: Enables interrupt reporting for cell 0: Disabled
0x19 (E:ELL—OV—INT— OV conditions. RIW 0x0 1: Enabled
INTO_EN: (B:Iltz[&]L UV INT Enables interrupt reporting for cell RIW 0x0 0: Disabled
0x19 EN UV conditions. 1: Enabled
INTO_EN: \E;;E[S]P UV INT Enables interrupt reporting for RIW 0x0 0: Disabled
0x19 EN battery pack UV conditions. 1: Enabled
INTO_EN: \E;;t'[g]p oV INT Enables interrupt reporting for RIW 0x0 0: Disabled
0x19 EN battery pack OV conditions. 1: Enabled
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Enables interrupt reporting for over-
current conditions. Note that there are
individual enable/disable control bits:
. Bit[5]: OC_CHG_INT_EN and o
'O'\)'(Ig—EN' OVER CURR_ | OC_DCHG_INT_EN. RIW 0x0 (i', 'E';‘:El'gg
INT_EN OVER_CURR_INT_EN acts as a ’
master enabler, so it must be enabled
for the charge and discharge interrupts
to work.
INTO_EN: Bit[6]: Enables interrupt reporting for NTC cold 0: Disabled
- NTC_COLD L o~ R/W 0x0 i
0x19 = - cell monitoring conditions. 1: Enabled
INT_EN
INTO_EN: Bit[7] Enables interrupt reporting for NTC hot 0: Disabled
- NTC_HOT_INT_ - t R/W 0x0 i
0x19 EN cell monitoring conditions. 1: Enabled
INTO_EN: Bit[8]: Enables interrupt reporting for watchdog RIW 0x0 0: Disabled
0x19 WDT_INT_EN communication. 1: Enabled
. Bit[11]: Enables interrupt reporting for high- o
INTO_EN: VSCAN_DONE resolution voltage ADC scan R/W 0x0 0', Disabled
0x19 = - . 1: Enabled
INT_EN completion.
INTO_EN: Bit[12]: Enables interrupt reporting for Coulomb 0: Disabled
- CC_ACC_INT - h R/W 0x0 i
0x19 EN - - counting accumulation. 1: Enabled
Bit[14]:
INTO_EN: PACK_ Enables interrupt reporting for battery RIW 0x0 0: Disabled
0x19 CURRENT_INT_ | pack current direction changes. 1: Enabled
EN
INTO_EN: Bit[15]: Enables interrupt reporting to the R/W (can ox1 0: Disabled
0x19 INT_ALERT_ XALERT pin lock to ©TP) | 1:Enabled
CTRL pin. read-only) '
. Bit[0]: . . .
Iol:l('ll'i_EN. OTP_CRC_ (E:ga(l:aleejertterrupt reporting for an OTP RIW ox1 (?L Elr?:t?llgg
EVENT_INT_EN ) '
INT1_EN: Bit[1]: Enables interrupt reporting for a REGIN RIW 0x0 0: Disabled
Ox1A REGIN_INT_EN UV event. 1: Enabled
INT1_EN: Bit[2]: Enables interrupt reporting for a 3V3 UV RIW 0x0 0: Disabled
Ox1A 3V3_INT_EN event. 1: Enabled
INT1_EN: Bit[3]: Enables interrupt reporting for a VDD RIW 0x0 0: Disabled
Ox1A VDD_INT_EN UV event. 1: Enabled
. Bit[4]: . . .
INT1_EN: OPEN_WIRE_ Enables interrupt  reporting for RIW 0x0 0.. Disabled
Ox1A INT EN completed open-wire detection. 1: Enabled
INT1_EN: Bit[5]: Enables interrupt reporting for a dead 0: Disabled
— CELL_DEAD L R/W 0x0 N
Ox1A = - cell condition. 1: Enabled
INT_EN
Bit[6]:
INT1_EN: CELL_ Enables interrupt reporting for a cell RIW 0x0 0: Disabled
Ox1A MISMATCH_ mismatch condition. 1: Enabled
INT_EN
INT1_EN: giltl[;]':rEMP INT Enables interrupt reporting for a die RIW 0x0 0: Disabled
0x1A EN = — | over-temperature (OT) event. 1: Enabled
INT1_EN: Bit[8]: Enables interrupt reporting for an NTC 0: Disabled
- PCB_MNTR_ e R/W 0x0 i
O0x1A TEMP_INT_EN hot PCB condition. 1: Enabled
MP2787 Rev. 1.0 MonolithicPower.com 42
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. Bit[9]: . . o
INT1_EN: FSM_ERROR_ Enables interrupt reporting for a RIW 0x0 0.. Disabled
O0x1A scheduled error. 1: Enabled

INT_EN
INT1_EN: gié[ﬁlg]:TEST Enables interrupt reporting for ADC self- RIW 0x0 0: Disabled
Ox1A INT EN - diagnostics OV/UV conditions. 1: Enabled
INT1_EN: Bit[11] Enables interrupt  reporting  for 0: Disabled
— BAL_DONE_ - R/W 0x0 i
Ox1A completed cell-balancing. 1: Enabled
INT_EN
Controls the triggering logic for a battery
pack UV interrupt.
0x0: Interrupt generated on input status
Bits[L:0] signal high
its[1:0]: . .
INT TYPEO: 0x1: Interrupt generated on the rising
0x1B VTOP_UV_INT_ edge of the input status signal RIW 0x0 N/A
TYPE 0x2: Interrupt generated on the falling
edge of the input status signal
0x3: Interrupt generated on the rising
and falling edges of the input status
signal
Controls the triggering logic for a battery
pack OV interrupt.
0x0: Interrupt generated on input status
Bits[3:2] signal high
its[3:2]: . i
INT TYPEO: Ox1: Interrupt generated on the rising
0x1B VTOP_OV_INT_ | edge of the input status signal RIW 0x0 N/A
TYPE 0x2: Interrupt generated on the falling
edge of the input status signal
0x3: Interrupt generated on the rising
and falling edges of the input status
signal
Controls the triggering logic for an NTC
cold cell monitor interrupt.
0x0: Interrupt generated on input status
Bits[5:4] signal high
its[5:4]: . .
INT TYPEO: 0x1: Interrupt generated on the rising
0x1B NTC_COLD_ edge of the input status signal RIW 0x0 N/A
INT_TYPE 0x2: Interrupt generated on the falling
edge of the input status signal
0x3: Interrupt generated on the rising
and falling edges of the input status
signal
Controls the triggering logic for an NTC
hot cell monitor interrupt.
0x0: Interrupt generated on input status
Bits[7:6] signal high
its[7:6]: . ici
INT TYPEO: Ox1: Interrupt generated on the rising
0x1B ?JSEHOT—'NT— edge of the input status signal RIW 0x0 N/A

0x2: Interrupt generated on the falling
edge of the input status signal

0x3: Interrupt generated on the rising
and falling edges of the input status
signal
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INT_TYPE1L:
0x1C

Bits[9:8]:
REGIN_INT_
TYPE

Controls the triggering logic for a REGIN
interrupt.

0x0: Interrupt generated on input status
signal high

0x1: Interrupt generated on the rising
edge of the input status signal

0x2: Interrupt generated on the falling
edge of the input status signal

0x3: Interrupt generated on the rising
and falling edges of the input status
signal

R/W

0x0

N/A

INT_TYPEZ1:
0x1C

Bits[11:10]:
3V3_INT_TYPE

Controls the triggering logic for a 3V3
interrupt.

0x0: Interrupt generated on input status
signal high

0x1: Interrupt generated on the rising
edge of the input status signal

0x2: Interrupt generated on the falling
edge of the input status signal

0x3: Interrupt generated on the rising
and falling edges of the input status
signal

R/W

0x0

N/A

INT_TYPEZ:
0x1C

Bits[13:12]:
VDD_INT_TYPE

Controls the triggering logic for a VDD
interrupt.

0x0: Interrupt generated on input status
signal high

0x1: Interrupt generated on the rising
edge of the input status signal

0x2: Interrupt generated on the falling
edge of the input status signal

0x3: Interrupt generated on the rising
and falling edges of the input status
signal

R/W

0x0

N/A

INT_TYPEZ2:
0x1D

Bits[1:0]:
CELL_DEAD_
INT_TYPE

Controls the triggering logic for a dead
cell interrupt.

0x0: Interrupt generated on input status
signal high

0x1: Interrupt generated on the rising
edge of the input status signal

0x2: Interrupt generated on the falling
edge of the input status signal

0x3: Interrupt generated on the rising
and falling edges of the input status
signal

R/W

0x0

N/A

INT_TYPEZ2:
0x1D

Bits[3:2]:
CELL_
MISMATCH_
INT_TYPE

Controls the triggering logic for a
mismatched cell interrupt.

0x0: Interrupt generated on input status
signal high

0x1: Interrupt generated on the rising
edge of the input status signal

0x2: Interrupt generated on the falling
edge of the input status signal

0x3: Interrupt generated on the rising
and falling edges of the input status
signal

R/W

0x0

N/A
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INT_TYPEZ2:
0x1D

Bits[5:4]:

DIE_TEMP_INT_

TYPE

Controls the triggering logic for a die
temperature interrupt.

0x0: Interrupt generated on input status
signal high

0x1: Interrupt generated on the rising
edge of the input status signal

0x2: Interrupt generated on the falling
edge of the input status signal

0x3: Interrupt generated on the rising
and falling edges of the input status
signal

R/W

0x0

N/A

INT_TYPEZ2:
0x1D

Bits[7:6]:
PCB_MNTR_
TEMP_INT_
TYPE

Controls the triggering logic for an NTC
hot PCB monitor interrupt.

0x0: Interrupt generated on input status
signal high

0x1: Interrupt generated on the rising
edge of the input status signal

0x2: Interrupt generated on the falling
edge of the input status signal

0x3: Interrupt generated on the rising
and falling edges of the input status
signal

R/W

0x0

N/A

INT_TYPEZ2:
0x1D

Bits[11:10]:
SELF_TEST_
INT_TYPE

Controls the triggering logic for a self-
diagnostic interrupt.

0x0: Interrupt generated on input status
signal high

0x1: Interrupt generated on the rising
edge of the input status signal

0x2: Interrupt generated on the falling
edge of the input status signal

0x3: Interrupt generated on the rising
and falling edges of the input status
signal

R/W

0x0

N/A

MASK _INTO:
Ox1E

Bits[O]:
CELL_OV_
MASK

Enables clearing the cell OV interrupt
flag and pulls the interrupt pin low,
unless there are other interrupts
pending. When disabled, the interrupt
process can set the interrupt flag again.

R/W

0x0

~ O

: Disabled
: Enabled

MASK_INTO:
OX1E

Bit[1]:
CELL_UV_
MASK

Enables clearing the cell UV interrupt
flag and pulls the interrupt pin low,
unless there are other interrupts
pending. When disabled, the interrupt
process can set the interrupt flag again.

R/W

0x0

O

: Disabled
: Enabled

MASK_INTO:
Ox1E

Bit[2]:
VTOP_UV_
MASK

Enables clearing the VTOP UV interrupt
flag and pulls the interrupt pin low,
unless there are other interrupts
pending. When disabled, the interrupt
process can set the interrupt flag again.

R/W

0x0

= O

: Disabled
: Enabled

MASK_INTO:
Ox1E

Bit[3]:
VTOP_OV_
MASK

Enables clearing the VTOP OV interrupt
flag and pulls the interrupt pin low,
unless there are other interrupts
pending. When disabled, the interrupt
process can set the interrupt flag again.

R/W

0x0

~ O

: Disabled
: Enabled
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Enables clearing the OC interrupt flag
) — and pulls the interrupt pin low, unless o
MASK_INTO: Bit[5]: there are other interrupts pending. R/W 0x0 0', Disabled
Ox1E OC_MASK . : 1: Enabled
- When disabled, the interrupt process
can set the interrupt flag again.
Enables clearing the NTC cold cell
) Bit[6]: interrupt flag and pulls the interrupt pin o
(';AXAl‘EK—INTO' NTCS _CELL_ low, unless there are other interrupts R/W 0x0 2 Eﬁ:g::g
COLD_MASK pending. When disabled, the interrupt '
process can set the interrupt flag again.
Enables clearing the NTC hot cell
. Bit[7]: interrupt flag and pulls the interrupt pin s
(I\)A)(AiSEK_INTO. NTCS_CELL_ low, unless there are other interrupts R/W 0x0 (1 Eﬁ:ﬂ:g
HOT_MASK pending. When disabled, the interrupt ‘
process can set the interrupt flag again.
Enables clearing the self-test interrupt
i Bit[O]: flag and pulls the interrupt pin low, .
(I\)A)(AilszK_lNTl. SELF_TEST_ unless there are other interrupts R/W 0x0 (i Eﬁsglleeg
MASK pending. When disabled, the interrupt '
process can set the interrupt flag again.
Enables clearing the REGIN interrupt
. . flag and pulls the interrupt pin low, o
MASK_INT1: Bit[1]: . 0: Disabled
- unless there are other interrupts R/W 0x0 )
Ox1F REGIN_MASK pending. When disabled, the interrupt 1: Enabled
process can set the interrupt flag again.
Enables clearing the 3V3 interrupt flag
) - and pulls the interrupt pin low, unless e
MASK_INTL: Bit[2]: there are other interrupts pending. R/W 0x0 0', Disabled
Ox1F 3V3_MASK . : 1: Enabled
When disabled, the interrupt process
can set the interrupt flag again.
Enables clearing the VDD interrupt flag
. and pulls the interrupt pin low, unless .
MASK_INT1: Bit[3]: . ) 0: Disabled
OX1E VDD MASK there are other mtgrrupts pending. R/W 0x0 1: Enabled
- When disabled, the interrupt process
can set the interrupt flag again.
Enables clearing the mismatched cell
. Bit[6]: interrupt flag and pulls the interrupt pin .
(I\)/IXAl\'S:K_INTl. CELL_MSMT_ low, unless there are other interrupts R/W 0x0 (i [éf:gf:g
MASK pending. When disabled, the interrupt '
process can set the interrupt flag again.
Enables clearing the die temperature
) Bit[7]: interrupt flag and pulls the interrupt pin e
I(\)/IXAl\'S:K_INTl. DIE_TEMP_ low, unless there are other interrupts R/W 0x0 (_’)L Elr?:t?llgg
DIG_MASK pending. When disabled, the interrupt '
process can set the interrupt flag again.
Enables clearing the NTC hot PCB
Bit[8]: monitor interrupt flag and pulls the
MASK_INT1: ' interrupt pin low, unless there are other 0: Disabled
Ox1F Egi—kﬂﬁgi— interrupts pending. When disabled, the RIW 0x0 1: Enabled
- interrupt process can set the interrupt
flag again.
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Over-Current (OC)

Field Bit Encoding
Address Name - _ Value Reset ’
and Location Position and Description Type (OTPIMTP) LSB and
Name Range
Reports whether a latched discharge
OC event has been detected.
The latched value depends on the
interrupt type (e.g. rising, falling, or
rising and falling) selected by
OC_DCHG_INT_TYPE.

) _— For a rising edge type, the bit is set to 0: Not

8275TATUS- glgO]bCHG STS 1 ifarising edge is detected._ _ Read-only 0x0 detected
— — For a falling edge type, the bit is set to 1: Detected

1 if a falling edge is detected.

For a rising and falling edge type, the

bit is set to 1 if either edge is detected.

For a level, the bit is set to 1 if the

source signal is high.

This status bit can be cleared with

OVER_CURR_INT_CLEAR.

Reports whether a latched charge OC

event has been detected.

The latched value depends on the

interrupt type (e.g. rising, falling, or

rising and falling) selected by

OC_CHG_INT_TYPE.

) For a rising edge type, the bit is set to 0: Not

OC;_STATU& Bit[1]: 1 if arising edge is detected. Read-only 0x0 detected
0x27 OC_CHG_STS For a falling edge type, the bit is set to 1: Detected

1 if a falling edge is detected.

For a rising and falling edge type, the

bit is set to 1 if either edge is detected.

For a level, the bit is set to 1 if the

source signal is high.

This status bit can be cleared with

OVER_CURR_INT_CLEAR.

. Bit[8]: . 0: Not
OC_STATUS: OC_DCHG_RT_ Reports whether a dls.charge. ocC Read-only 0x0 detected
0x27 event has been detected in real time. .

STS 1: Detected

. Bit[9]: 0: Not

STS ' 1: Detected
N Enables discharge OC monitoring.
OCFT_CTRL: glgO]bCHG EN When disabled, this interrupt or alarm RI/c\)Aé(((t:c?n 0x1 (MTP) 0: Disabled
0x2A CTRL — — | cannot be triggered, regardless of read-only) 1: Enabled
whether those bits are enabled. y
—— Enables charge OC monitoring. When
OCFT_CTRL: Bit[1] disabled, this interrupt or alarm cannot R/W (can 0: Disabled
OC_CHG_EN_ . lock to 0x1 (MTP) )
0x2A be triggered, regardless of whether 1: Enabled
CTRL - read-only)
those bits are enabled.

. Bit[2]: Enables the interrupt for a discharge .

gxcz';T—CTR"' OC_DCHG_INT_ | OC. OC_DCHG_EN_CTRL must be |  R/W 0X0 (i'_ E'ﬁ:ﬁl'gg
EN enabled for this bit to be effective. ’
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OCFT_CTRL:
Ox2A

Bit[3]:
OC_CHG_INT_
EN

Enables the interrupt for a charge
OC. OC_CHG_EN_CTRL must be
enabled for this bit to be effective.

R/W

0x0

0: Disabled
1: Enabled

SCFT_CTRL:
Ox2A

Bit[4]:
OC_DCHG_
ALARM_EN

Enables the alarm for a discharge
OC event. OC_DCHG_EN_CTRL
must be enabled for this bit to be
effective.

R/W (can
lock to
read-only)

0x0 (OTP)

0: Disabled
1: Enabled

SCFT_CTRL:
Ox2A

Bit[5]:
OC_CHG_
ALARM_EN

Enables the alarm for a charge OC
event. OC_CHG_EN_CTRL must
be enabled for this bit to be
effective.

R/W (can
lock to
read-only)

0x0 (OTP)

0: Disabled
1: Enabled

OCFT_CTRL:
Ox2A

Bits[13:12]:
OC_DCHG_INT_
TYPE

Controls the triggering
discharge OC interrupt.

logic for

0x0: Interrupt generated on input
status signal high

0x1: Interrupt generated on the
rising edge of the input status signal
0x2: Interrupt generated on the
falling edge of the input status signal
0x3: Interrupt generated on the
rising and falling edges of the input
status signal

R/W

0x0

N/A

OCFT_CTRL:
Ox2A

Bits[15:14]:
OC_CHG_INT_
TYPE

Controls the triggering
charge OC interrupt.

logic for

0x0: Interrupt generated on input
status signal high

Ox1: Interrupt generated on the
rising edge of the input status signal
0x2: Interrupt generated on the
falling edge of the input status signal
0x3: Interrupt generated on the
rising and falling edges of the input
status signal

R/W

0x0

N/A

DSGOC_CFG:

0x2B

Bits[4:0]:
OC_DCHG_LIM

Configures the
threshold.

With a 1x range (OC_DCHG_RNG
= 0), the smallest available code is
55mV. With a 3x range
(OC_DCHG_RNG = 1), the
minimum code is 16.5mV.

OC discharge

This threshold has an offset equal to
the LSB, meaning 0x00 = 5.5mV
with a 1x range and 0x00 = 16.5mV
with a 3x range.

The full-scale range depends on
SC_DCHG_RNG (176mV for 1x,
and 528mV for 3x).

R/W (can
lock to
read-only)

0x11 (MTP)

N/A

DSGOC_CFG:

0x2B

Bit[5]:
OC_DCHG_RNG

Selects the range and the LSB
discharge OC threshold.

R/W (can
lock to
read-only)

N/A (MTP)

0: 5.5mV/
LSB, 176mV
FSR
1: 16.5mV/
LSB, 528mV
FSR
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0: No UV event has been detected
1: A UV event has been detected

Configures the discharge OC
deglitch time. When RIW (can LSB: 200us,
DSGOC_CFG: Bits[14:8]: OC_DCHG_DG = 0x00, there is no lock to 0X01 (MTP) RNG: 100us
0x2B OC_DCHG_DG deglitch. This means an OC event is read-only) to 25500us,
flagged as soon as it is detected. y 0x00: 100us
The response time is about 100ps.
Configures the charge OC
threshold.
With a 1x range (OC_CHG_RNG =
0), the smallest available code is
25mV. With a 3x range
(OC_CHG_RNG = 1), the minimum W
. tara-0]- code is 7.5mV. R/W (can
g Z%OC_CFG' glgs [léalé LIM . lock to 0x11 (MTP) N/A
X — — The limit has an offset equal to the | read-only)
LSB, meaning 0x00 = 2.5mV with a
1x range and 0x00 = 7.5mV with a
3x range.
The full-scale range depends on the
OC_CHG_RNG (80mV for 1x, and
240mV for 3x).
0: 2.5mV/
RIW (can LSB, 80mV
CHGOC_CFG: Bit[5]: Selects the range and the LSB for lock to X0 (MTP) FSR
0x2C OC_CHG_RNG the charge OC threshold. read-only) 1: 7.5mV/
y LSB, 240mV
FSR
Configures the charge OC deglitch
time. When OC_CHG_DG = 0x00, RW (can LSB: 200us,
CHGOC_CFG: Bits[14:8]: there is no deglitch. This means an lock to 0X08 (MTP) RNG: 100us
0x2C OC_CHG_DG OC event is flagged as soon as it is read-only) to 25500ys,
detected. The response time is y 0x00: 100us
about 100ps.
Over-Voltage (OV), Under-Voltage (UV), Dead Cell, and Mismatched Cell
Field Bit Encoding
Address Name . L Value Reset '
and Location Egrsnltéon and Description Type (OTP/MTP) ngaBanéd
Reports whether an UV condition
Bit[0]: has been detected on cell 1. Send 0: Not
('?XDZTDCELL_UV- CELL 1 UV_ aninterrupt UV clear to clear this bit. | Read-only 0x0 detected
STS 0: No UV event has been detected 1: Detected
1: A UV event has been detected
Reports whether a UV condition has
Bit[1]: been detected on cell 2. Send an 0: Not
ORXDZTDCELL_UV- CELL 2 UV_ interrupt UV clear to clear this bit. Read-only 0x0 detected
STS 0: No UV event has been detected 1: Detected
1: AUV event has been detected
Reports whether a UV condition has
Bit[2]: been detected on cell 3. Send an 0: Not
EEZBCELL_UV- CELL 3 UV_ interrupt UV clear to clear this bit. Read-only 0x0 detected
STS 1: Detected
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Reports whether a UV condition has
RD CELL UV: Bit[3]: peen detected on cell 4. S.end. an 0: Not
Ox3D —“V- | CELL_4 UV_ interrupt UV clear to clear this bit. Read-only 0x0 detected
STS 0: No UV event has been detected 1: Detected
1: A UV event has been detected
Reports whether a UV condition has
RD CELL UV: Bit[4]: _been detected on cell 5. S_enc! an 0: Not
Ox9D _UV. CELL_5 UV_ interrupt UV clear to clear this bit. Read-only 0x0 detected
STS 0: No UV event has been detected 1: Detected
1: A UV event has been detected
Reports whether a UV condition has
c | Bit[5): been detected on cell 6. Send an 0: Not
(?XDZTD ELL_UV: | cELL 6 UV interrupt UV clear to clear this bit. Read-only 0x0 detected
STS 0: No UV event has been detected 1: Detected
1: A UV event has been detected
Reports whether a UV condition has
RD CELL UV: Bit[6]: peen detected on cell 7. S.end. an 0: Not
Ox3D —V- | CELL_7 UV_ interrupt UV clear to clear this bit. Read-only 0x0 detected
STS 0: No UV event has been detected 1: Detected
1: A UV event has been detected
Reports whether a UV condition has
RD CELL UV: Bit[7]: been detected on cell 8. Send an 0: Not
Ox3D —“V- | CELL_8_UV_ interrupt UV clear to clear this bit. Read-only 0x0 detected
STS 0: No UV event has been detected 1: Detected
1: A UV event has been detected
Reports whether a UV condition has
| Bits8]: been detected on cell 9. Send an 0: Not
(I?)E)ZTDCELL_UV' CELL 9 UV_ interrupt UV clear to clear this bit. Read-only 0x0 detected
STS 0: No UV event has been detected 1: Detected
1: AUV event has been detected
Reports whether a UV condition has
RD CELL Uv: | Bitlel: been detected on cell 10. Send an 0: Not
Ox3D _Uv CELL 10 UV_ interrupt UV clear to clear this bit. Read-only 0x0 detected
STS 0: No UV event has been detected 1: Detected
1: A UV event has been detected
Reports whether a UV condition has
| Bit[20]: been detected on cell 11. Send an 0: Not
ORXDZTDCELL_UV- CELL 11_Uv_ | interrupt UV clear to clear this bit. Read-only 0x0 detected
STS 0: No UV event has been detected 1: Detected
1: A UV event has been detected
Reports whether a UV condition has
| Bit[11: been detected on cell 12. Send an 0: Not
EEZBCELL_UV- CELL 12 Uv_ | interrupt UV clear to clear this bit. Read-only 0x0 detected
STS 0: No UV event has been detected 1: Detected
1: A UV event has been detected
Reports whether a UV condition has
_ Bit[12]: peen detected on cell 13. Senql an 0: Not
gXDZBCELL_UV- CELL 13 Uv_ | interrupt UV clear to clear this bit. Read-only 0x0 detected
STS 0: No UV event has been detected 1: Detected
1: A UV event has been detected

MP2787 Rev. 1.0
8/17/2023

MPS Proprietary Information. Patent Protected. Unauthorized Photocopy and Duplication Prohibited.
© 2023 MPS. All Rights Reserved.

MonolithicPower.com

50



meS

MP2787 — 7S TO 16S BATTERY MONITOR WITH COULOMB COUNTING

Reports whether a UV condition has
been detected on cell 14. Send an

. Bit[13]: : Elu 0: Not
ngzTDCE'—'—_UV- CELL 14_UV_ interrupt UV clear to clear this bit. Read-only 0x0 detected
STS 0: No UV event has been detected 1. Detected
1: A UV event has been detected
Reports whether a UV condition has
' Bit[14]: _been detected on cell 15. S_enq an 0: Not
(?XDZTDCELL_UV' CELL 15 UV_ interrupt UV clear to clear this bit. Read-only 0x0 detected
STS 0: No UV event has been detected 1: Detected
1: A UV event has been detected
Reports whether a UV condition has
| Bit[15]: been detected on cell 16. Send an 0: Not
(?XDZTI)CELL_UV' CELL 16_Uv_ | interrupt UV clear to clear this bit. Read-only 0x0 detected
STS 0: No UV event has been detected 1: Detected
1: A UV event has been detected
Reports whether an OV condition
Bit[0]: has been detected on cell 1. Send 0: Not
(F;><D2_ECELL_OV: CELL 1 OV_ aninterrupt OV clear to clear this bit. | Read-only 0x0 detected
STS 0: No OV event has been detected 1: Detected
1: An OV event has been detected
Reports whether an OV condition
RD CELL OV: Bit[1]: has_ been detected on cell 2. _Sen_d 0: Not
OXOE -V | CELL_2 OV_ an interrupt OV clear to clear this bit. Read-only 0x0 detected
STS 0: No OV event has been detected 1: Detected
1: An OV event has been detected
Reports whether an OV condition
Bit[2]: has been detected on cell 3. Send 0: Not
(?)E)Z_ECELL_OV: CELL 3 OV_ aninterrupt OV clear to clear this bit. | Read-only 0x0 detected
STS 0: No OV event has been detected 1: Detected
1: An OV event has been detected
Reports whether an OV condition
RD CELL Ov: | Bitl3: has been detected on cell 4. Send 0: Not
OXOE -V | CELL_4 OV_ an interrupt OV clear to clear this bit. | Read-only 0x0 detected
STS 0: No OV event has been detected 1: Detected
1: An OV event has been detected
Reports whether an OV condition
RD CELL OV: Bit[4]: has_ been detected on cell 5. _Sen_d 0: Not
OXOE —V- | CELL_5_OV_ an interrupt OV clear to clear this bit. Read-only 0x0 detected
STS 0: No OV event has been detected 1: Detected
1: An OV event has been detected
Reports whether an OV condition
c ov: | Bitl5: has been detected on cell 6. Send 0: Not
(?)E)Z_E ELL OV | CELL 6 OV aninterrupt OV clear to clear this bit. | Read-only 0x0 detected
STS 0: No OV event has been detected 1: Detected
1: An OV event has been detected
Reports whether an OV condition
Bit[6]: has been detected on cell 7. Send 0: Not
RD_CELL_ OV | g1 7 ov_ aninterrupt OV clear to clear this bit. | Read-only 0x0 detected
Ox2E .
STS 1: Detected

0: No OV event has been detected
1: An OV event has been detected
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Reports whether an OV condition
Bit[7]: has been detected on cell 8. Send 0: Not
g)g_ECELL_OV CELL 8 OV_ aninterrupt OV clear to clear this bit. | Read-only 0x0 detected
STS 0: No OV event has been detected 1: Detected
1: An OV event has been detected
Reports whether an OV condition
RD CELL OV: Bit[8]: has been detected on cell 9. Send 0: Not
OXOE -V | CELL_9 OV_ an interrupt OV clear to clear this bit. | Read-only 0x0 detected
STS 0: No OV event has been detected 1: Detected
1: An OV event has been detected
Reports whether an OV condition
Bit[9]: has been detected on cell 10. Send 0: Not
ngz_ECELL_OV: CELL 10 OV_ | aninterrupt OV clear to clear this bit. | Read-only 0x0 detected
STS 0: No OV event has been detected 1: Detected
1: An OV event has been detected
Reports whether an OV condition
Bit[101: has been detected on cell 11. Send 0: Not
(F;><D2_ECELL_OV: CE[LL]_ll_OV_ aninterrupt OV clear to clear this bit. | Read-only 0x0 detected
STS 0: No OV event has been detected 1: Detected
1: An OV event has been detected
Reports whether an OV condition
Bit[111: has been detected on cell 12. Send 0: Not
(?XDZ_ECELL_OV: CE[LL]_12_OV_ aninterrupt OV clear to clear this bit. | Read-only 0x0 detected
STS 0: No OV event has been detected 1: Detected
1: An OV event has been detected
Reports whether an OV condition
| Bit[12]: has been detected on cell 13. Send 0: Not
(?)E)Z_ECELL_OV' CELL 13 OV_ | aninterrupt OV clear to clear this bit. | Read-only 0x0 detected
STS 0: No OV event has been detected 1: Detected
1: An OV event has been detected
Reports whether an OV condition
_ Bit[13]: ha§ been detected on cell 14. Ser!d 0: Not
('?XDZ_ECELL_OV- CELL 14 Ov_ | aninterrupt OV clearto clear this bit. | Read-only 0x0 detected
STS 0: No OV event has been detected 1: Detected
1: An OV event has been detected
Reports whether an OV condition
| Bit[14]: has been detected on cell 15. Send 0: Not
ORXDZ_ECELL_OV- CELL 15 Ov_ | aninterrupt OV clear to clear this bit. | Read-only 0x0 detected
STS 0: No OV event has been detected 1: Detected
1: An OV event has been detected
Reports whether an OV condition
| Bit[15]: has been detected on cell 16. Send 0: Not
E)E)Z_ECELL_OV- CELL 16 _Ov_ | aninterrupt OV clear to clear this bit. | Read-only 0x0 detected
STS 0: No OV event has been detected 1: Detected
1: An OV event has been detected
Reports the cell 1 mismatch
) interrupt status. Clear a mismatch
RD_CELL_ Bit[0]: with 0: False
MSMT: CELL_1_MSMT_ | CELL MISMATCH INT CLEAR Read-only 0x0 B
— —N : 1: True
Ox2F STS
0: No mismatch
1: A mismatch has been detected
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Reports the cell 2 mismatch
interrupt status. Clear a mismatch
RD_CELL_ Bit[1]: with 0 False
MSMT: CELL_2_MSMT_ | CELL MISMATCH INT CLEAR Read-only 0x0 l',.l.
_ _INT . : True
0x2F STS
0: No mismatch
1: A mismatch has been detected
Reports the cell 3 mismatch
) interrupt status. Clear a mismatch
RD_CELL_ Bit[2]: with 0: False
MSMT: CELL_3_MSMT_ | CELL MISMATCH INT CLEAR. Read-only 0x0 B
— _INT_ 1: True
0x2F STS ]
0: No mismatch
1: A mismatch has been detected
Reports the cell 4 mismatch
) interrupt status. Clear a mismatch
RD_CELL_ Bit[3]: with 0: False
MSMT: CELL_4 MSMT_ | CELL MISMATCH INT CLEAR Read-only 0x0 N
— _INT_ : 1: True
0x2F STS
0: No mismatch
1: A mismatch has been detected
Reports the cell 5 mismatch
) interrupt status. Clear a mismatch
RD_CELL_ Bit[4]: with 0: False
MSMT: CELL_5 MSMT_ | CELL MISMATCH INT CLEAR Read-only 0x0 N
— _INT_ : 1: True
0x2F STS
0: No mismatch
1: A mismatch has been detected
Reports the cell 6 mismatch
) interrupt status. Clear a mismatch
RD_CELL_ Bit[5]: with 0: False
MSMT: CELL_6_MSMT_ | CELL MISMATCH INT CLEAR Read-only 0x0 "
_ _INT . 1: True
O0x2F STS
0: No mismatch
1: A mismatch has been detected
Reports the cell 7 mismatch
) interrupt status. Clear a mismatch
RD_CELL_ Bit[6]: with 0: False
MSMT: CELL_7_MSMT_ | CELL MISMATCH INT CLEAR Read-only 0x0 N
_ _INT_ : 1: True
O0x2F STS ]
0: No mismatch
1: A mismatch has been detected
Reports the cell 8 mismatch
) interrupt status. Clear a mismatch
RD_CELL_ Bit[7]: with 0 False
MSMT: CELL_8 MSMT_ | CELL MISMATCH INT CLEAR Read-only 0x0 "
_ _INT_ : 1: True
0x2F STS )
0: No mismatch
1: A mismatch has been detected
Reports the cell 9 mismatch
) interrupt status. Clear a mismatch
RD_CELL_ Bit[8]: with 0: False
MSMT: CELL_9 MSMT_ | CELL MISMATCH INT CLEAR. Read-only 0x0 B
— —N 1: True
0x2F STS ]
0: No mismatch
1: A mismatch has been detected
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Reports the cell 10 mismatch
interrupt status. Clear a mismatch
RD_CELL_ Bit[9): with 0: False
MSMT: CELL_10_ CELL_MISMATCH_INT_CLEAR. Read-only 0x0 1 True
Ox2F MSMT_STS ’
0: No mismatch
1: A mismatch has been detected
Reports the cell 11 mismatch
) interrupt status. Clear a mismatch
RD_CELL_ Bit[10]: with 0: False
MSMT: CELL_11_ CELL_MISMATCH_INT_CLEAR. Read-only 0x0 1: True
Ox2F MSMT_STS ] ’
0: No mismatch
1: A mismatch has been detected
Reports the cell 12 mismatch
) interrupt status. Clear a mismatch
RD_CELL_ Bit[11]: with 0: False
MSMT: CELL_12_ CELL_MISMATCH_INT_CLEAR. Read-only 0x0 1 True
Ox2F MSMT_STS ’
0: No mismatch
1: A mismatch has been detected
Reports the cell 13 mismatch
) interrupt status. Clear a mismatch
RD_CELL_ Bit[12]: with 0: False
MSMT: CELL_13_ CELL_MISMATCH_INT_CLEAR. Read-only 0x0 1: True
Ox2F MSMT_STS '
0: No mismatch
1: A mismatch has been detected
Reports the cell 14 mismatch
) interrupt status. Clear a mismatch
RD_CELL_ Bit[13]: with 0: False
MSMT: CELL_14_ CELL_MISMATCH_INT_CLEAR. Read-only 0x0 1 True
0x2F MSMT_STS '
0: No mismatch
1: A mismatch has been detected
Reports the cell 15 mismatch
) interrupt status. Clear a mismatch
RD_CELL Bit[14]: with 0: False
MSMT: CELL_15_ CELL_MISMATCH_INT_CLEAR. Read-only 0x0 1 True
0x2F MSMT_STS . '
0: No mismatch
1: A mismatch has been detected
Reports the cell 16 mismatch
) interrupt status. Clear a mismatch
RD_CELL_ Bit[15]: with 0: False
MSMT: CELL_16_ CELL_MISMATCH_INT_CLEAR. Read-only 0x0 1 True
OX2F MSMT_STS _ :
0: No mismatch
1: A mismatch has been detected.
Reports cell 1's dead interrupt
status. If CELL_DEAD STS SEL =
) 0, this bit indicates the interrupt
RD_CELL_ Bit[Q]: status; if CELL_DEAD_STS_SEL = 0: Not
DEAD: CELL_1 DEAD_ | 1, this bit indicates the real-time | Read-only 0x0 detected
0x30 STS status. 1: Detected
0: This cell is not dead
1: This cell is dead
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Reports cell 2's dead interrupt
status. If CELL_DEAD_STS_SEL =
0, this bit indicates the interrupt
RD_CELL_ Bit[1]: status; if CELL_DEAD_STS_SEL = 0: Not
DEAD: CELL_2 DEAD_ | 1, this bit indicates the real-time | Read-only 0x0 detected
OX30 STS status. 1: Detected
0: This cell is not dead
1: This cell is dead
Reports cell 3's dead interrupt
status. If CELL_DEAD_STS_SEL =
0, this bit indicates the interrupt
RD_CELL_ Bit[2]: status; if CELL_DEAD_STS_SEL = 0: Not
DEAD: CELL_3_DEAD_ 1, this bit indicates the real-time Read-only 0x0 detected
0X30 STS StatUS. 1: Detected
0: This cell is not dead
1: This cell is dead
Reports cell 4's dead interrupt
status. If CELL_DEAD_STS_SEL =
) 0, this bit indicates the interrupt
RD_CELL_ Bit[3]: status; if CELL_DEAD_STS_SEL = 0: Not
DEAD: CELL_4 _DEAD_ 1, this bit indicates the real-time Read-only 0x0 detected
0X30 STS Statusl 1: Detected
0: This cell is not dead
1: This cell is dead
Reports cell 5's dead interrupt
status. If CELL_DEAD_STS_SEL =
) 0, this bit indicates the interrupt
RD_CELL_ Bit[4]: status; if CELL_DEAD_STS_SEL = 0: Not
DEAD: CELL_5 DEAD_ 1, this bit indicates the real-time Read-only 0x0 detected
OXSO STS statusl 1: Detected
0: This cell is not dead
1: This cell is dead
Reports cell 6's dead interrupt
status. If CELL_DEAD_STS_SEL =
) 0, this bit indicates the interrupt
RD_CELL_ Bit[5]: status; if CELL_DEAD_STS_SEL = 0: Not
DEAD: CELL_6_DEAD_ 1, this bit indicates the real-time Read-only 0x0 detected
0x30 STS status. 1: Detected
0: This cell is not dead
1: This cell is dead
Reports cell 7's dead interrupt
status. If CELL_DEAD_STS_SEL =
) 0, this bit indicates the interrupt
RD_CELL_ Bit[6]: status; if CELL_DEAD_STS_SEL = 0: Not
DEAD: CELL_7_DEAD_ 1’ this bit indicates the real-time Read'only 0x0 detected
0x30 STS status. 1: Detected
0: This cell is not dead
1: This cell is dead
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Reports cell 8's dead interrupt
status. If CELL_DEAD_STS_SEL =
0, this bit indicates the interrupt

RD_CELL_ Bit[7]: status; if CELL_DEAD_STS_SEL = 0: Not
DEAD: CELL_8 DEAD_ | 1, this bit indicates the real-time | Read-only 0x0 detected
OX30 STS status. 1: Detected
0: This cell is not dead
1: This cell is dead
Reports cell 9's dead interrupt
status. If CELL_DEAD_STS_SEL =
0, this bit indicates the interrupt
RD_CELL_ Bit[8]: status; if CELL_DEAD_STS_SEL = 0: Not
DEAD: CELL_9 DEAD_ 1, this bit indicates the real-time Read-only 0x0 detected
0X30 STS StatUS. 1: Detected
0: This cell is not dead
1: This cell is dead
Reports cell 10’s dead interrupt
status. If CELL_DEAD_STS_SEL =
) 0, this bit indicates the interrupt
RD_CELL_ Bit[9]: status; if CELL_DEAD_STS_SEL = 0: Not
DEAD: CELL_10_ 1, this bit indicates the real-time | Read-only 0x0 detected
0X30 DEAD_STS Statusl 1: Detected
0: This cell is not dead
1: This cell is dead
Reports cell 11’s dead interrupt
status. If CELL_DEAD_STS_SEL =
) 0, this bit indicates the interrupt
RD_CELL_ Bit[10]: status; if CELL_DEAD_STS_SEL = 0: Not
DEAD: CELL_11_ 1, this bit indicates the real-time | Read-only 0x0 detected
OXSO DEAD_STS statusl 1: Detected
0: This cell is not dead
1: This cell is dead
Reports cell 12's dead interrupt
status. If CELL_DEAD_STS_SEL =
) 0, this bit indicates the interrupt
RD_CELL_ Bit[11]: status; if CELL_DEAD_STS_SEL = 0: Not
DEAD: CELL_12_ 1, this bit indicates the real-time Read-only 0x0 detected
0x30 DEAD_STS status. 1: Detected
0: This cell is not dead
1: This cell is dead
Reports cell 13's dead interrupt
status. If CELL_DEAD_STS_SEL =
) 0, this bit indicates the interrupt
RD_CELL_ Bit[12]: status; if CELL_DEAD_STS_SEL = 0: Not
DEAD: CELL_13_ 1’ this bit indicates the real-time Read'only 0x0 detected
0x30 DEAD_STS 1: Detected

status.

0: This cell is not dead
1: This cell is dead
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Reports cell 14’s dead interrupt
status. If CELL_DEAD_STS_SEL =
) 0, this bit indicates the interrupt
RD_CELL_ Bit[13]: status; if CELL_DEAD_STS_SEL = 0: Not
DEAD: CELL_14_ 1, this bit indicates the real-time | Read-only 0x0 detected
OX30 DEAD_STS StatUS. 1: Detected
0: This cell is not dead
1: This cell is dead
Reports cell 15’s dead interrupt
status. If CELL_DEAD_STS_SEL =
) 0, this bit indicates the interrupt
RD_CELL_ Bit[14]: status; if CELL_DEAD_STS_SEL = 0: Not
DEAD: CELL_15_ 1, this bit indicates the real-time | Read-only 0x0 detected
0X30 DEAD_STS Statusl 1: Detected
0: This cell is not dead
1: This cell is dead
Reports cell 16’s dead interrupt
status. If CELL_DEAD_STS_SEL =
) 0, this bit indicates the interrupt
RD_CELL_ Bit[15]: status; if CELL_DEAD_STS_SEL = 0: Not
DEAD: CELL_lG_ 1, this bit indicates the real-time Read-only 0x0 detected
0x30 DEAD_STS status. 1: Detected
0: This cell is not dead
1: This cell is dead
Reports the voltage difference
between the cell with the lowest
S voltage and the cell with the highest LSB: 4.88mV,
g.EIS‘F—MSMT— E:IItESL[E.OI\]/iSMT voltage. If the interrupt is disabled, Read-onl 0X000 RNG: OmV to
0x33; DELTA - this bit indicates the real-time y 4997.12mV,
status; otherwise, this bit is latched 000: OmV
at the interrupt and returns to the
real-time status after being cleared.
Reports the cell with the lowest
voltage. If the interrupt is disabled,
this bit indicates the real-time
CELL_MSMT_ Bits[13:10]: status; .otherwise, this bit is latched
STS: CELL MSMT at the interrupt and returns to the Read-only 0x0 N/A
0x33 LOWER - real-time status after being cleared.
0x0: Cell 1
OxF: Cell 16
) Reports the real-time cell mismatch
STS: CELL_MSMT _ ] ] Read-only 0x0 N/A
0x33 RT STS 0: There is no mismatch
- 1: A mismatch has been detected
PACKFT_ Bit[0]: L N
TR | vioe v en_ | Elees e movens o e aw | ooore) | 3 Deed
0x34 CTRL yp ' '
PACKFT_ Bit[4]: . N
TR | vioe oven | Elees e movos o e aw | ooore) | 3 DRl
0x34 CTRL yp :
PACKFT . Enables dead cell monitoring. This | R/W (can .

. Bit[8]: . . 0: Disabled
CTRL: CELL DEAD EN bit must be enabled to trigged dead lock to 0x0 (OTP) 1 Enabled
0x34 - - cell interrupts. read-only)

MP2787 Rev. 1.0 MonolithicPower.com 57

8/17/2023 MPS Proprietary Information. Patent Protected. Unauthorized Photocopy and Duplication Prohibited.

© 2023 MPS. All Rights Reserved.



meS

MP2787 — 7S TO 16S BATTERY MONITOR WITH COULOMB COUNTING

0: Show the latched dead cell status

PACKFT_ Bit[10]: going to the interrupt controller
(():JSZL: CS:EIS_,L§EEAD_ 1: Show the real-time dead cell RIW 0x0 N/A
- status
PACKFT Bit[11]: . . . .
S 0: Disable cell mismatch logic 0: Disabled
nggFZL' CE:ELL—MSMT— 1: Enable cell mismatch logic RIW 0x0 (OTP) 1: Enabled
Reports whether a dead cell event
PACKFT_ Bit[14]: has been detected. This status is 0: Not
CTRL: CELL_DEAD_ not cleared by shutdown. It must be | Read-only 0x0 detected
0x34 LOG_STS cleared with 1: Detected
CELL_DEAD_DET_CLEAR.
(P:,_AFCRZEFT_ Ellg[&f]:DE AD Set this bit to 1 to clear the dead cell Write-onl 0x0 N/A
Ox34 ) DET CLEAR status. This is a self-clearing bit. y
When this bit is turned on, it
.| Bit[O]: synchronizes the status bit to allow .
(()Z)I(E?)I%LFT_CTRL. SYNC_RT_ the voltage ADC monitoring input R/W 0x0 cl)j gf:
STATUS status to be cleared after it has been ’
disabled.
CELLFT_CTRL: CB:IIIE[H UV EN Enables cell UV. This bit must be Rmk(?gn 0x0 (OTP) 0: Disabled
0x35 CTRL enabled to trigger UV interrupt. read-only) 1: Enabled
CELLFT_CTRL: glltz[ﬂ oV EN Enables cell OV. This bit must be Rll(\)/\c/k(ign 0X0 (OTP) 0: Disabled
0x35 CTRL. enabled to trigger OV interrupt. read-only) 1: Enabled
Controls the triggering logic for cell
UV interrupt.
0x0: Interrupt generated on input
Bits[8:7] status signal high
its[8:7]: .
CELLFT CTRL: 0x1: Interrupt generated on the
ox35 CELL_UV_INT_ | yising edge of the input status signal RIW Ox1 N/A
TYPE 0x2: Interrupt generated on the
falling edge of the input status signal
0x3: Interrupt generated on the
rising and falling edges of the input
status signal
Controls the triggering logic for cell
OV interrupt.
0x0: Interrupt generated on input
Bits[10:9] status signal high
its[10:9]: .
CELLFT CTRL: Ox1: Interrupt generated on the
0x35 CELL_OV_INT_ rising edge of the input status signal RIwW 0x1 N/A
TYPE 0x2: Interrupt generated on the
falling edge of the input status signal
0x3: Interrupt generated on the
rising and falling edges of the input
status signal
Selects what each of the
Bif11] CELL_x_UV_STS bits report.
) it[11]:
g%‘;}LFT—CTRL- CELL_UV_STS_ | 0: Report th_e latched cell x status R/W 0x0 N/A
X SEL going to the interrupt controller

1: Report the latest outcome of the
cell x UV check
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Selects what each of the
) CELL_x_OV_STS bits report.
CELLFT_CTRL: | Bi12)
ozs T " | CELL_OV_STS_ | 0: Report th_e latched cell x status R/W 0x0 N/A
X SEL going to the interrupt controller
1: Report the latest outcome of the
cell x OV check
LSB: 19.5mV
CELL_HYST: Bits[7:4]: Sets the cell UV threshold RNG: OmV to
0x36 CELL_UV_HYST | hysteresis. RIW OxA (OTP) 292.5mV
0: OmV
LSB: 19.5mV
CELL_HYST: Bits[11:8]: Sets the cell OV threshold RNG: OmV to
0x36 CELL_OV_HYST | hysteresis. RIW OxA (OTP) 292.5mV
0: OmV
Reports the real-time result of the
VTOP vs. UV threshold comparison.
| Bit[o]: Depending on the settings, a 0: Not
gg%K—UV—OV' VTOP_UV_RT_ | hysteresis is applied to the | Read-only 0x0 detected
sSTS threshold for comparison. 1: Detected
0: VTOP = UV threshold
1: VTOP < UV threshold
LSB:
.| Bits[7:2]: 78.125mV
gg(;K_UV_OV. VTOP_UV_ ﬁe;fetrr;iisattery pack UV threshold RIW 0x20 (MTP) RNG: OmV to
HYST y : 4921.875mV
00: OmV
Reports the real-time result of the
VTOP VS. ov threshold
| Bit8]: comparison. Depending on the 0: Not
gg%K—UV—OV' VTOP_OV_RT_ | Settings, a hysteresis is applied 10 | Read-only 0x0 detected
sSTS the threshold for comparison. 1: Detected
0: VTOP < QV threshold
1: VTOP > OV threshold
LSB:
. Bits[15:10]: 78.125mV
gXAs(;K_UV_OV. VTOP OV ﬁe;fetrr;iigattery pack OV threshold RIW 0x20 (MTP) RNG: OmV to
HYST y : 4921.875mV
0x00: OmV
LSB:
. I R/W (can 19.53mV
g)lél_gL_UV. (B:IItESL[Z.OL]J.V Configures the cell UV threshold. lock to 0x98 (MTP) RNG: OmV to
- read-only) 4980.15mV
0x00: OmV
Sets the cell UV deglitch delay,
which can be set between 1 reading
(no deglitch) and 16 readings.
0x0: A UV condition is reported as
soon as the UV threshold is reached RIW (can LSB: 1 update
CELL_UV: Bits[11:8]: Ox1: A UV condition is reported lock to 0x0 (OTP) RNG: 1to 16
0x38 CELL_UV_DG when the current (and previous) doonl update(s)
protection readings violate the cell | read-only) 0: 1 update
UV threshold
OxF: A UV condition is reported
when a total of 16 protection cycles
violate the cell UV threshold
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LSB:
. . . R/W (can 19.53mV
(():)I(E?)IéL_OV. gBZIItESL[Z-O(gV Configures the cell OV threshold. lock to 0XD7 (MTP) | RNG: OmV to
- read-only) 4980.15mV
0x00: OmV
Sets the cell OV deglitch delay,
which can be set between 1 reading
(no deglitch) and 16 readings.
0x0: An OV condition is reported as
soon as the OV thrggholq is reached LSB: 1 update
CELL OV: Bits[11:8]: 0x1: An OV condition is reported | R/W (can RNG- 1 10 16
0x39 CELL OV DG when the current (and previous) lock to 0x0 (OTP) update(s)
- - protection readings violate the cell | read-only) 0: 1 update
QV threshold '
OxF: An OV condition is reported
when a total of 16 protection cycles
violate the cell UV threshold
LSB:
. . . 19.531mV
gg(;K_UV. \Ei[lt_s(glljlg]v LIMIT Configures the pack UV threshold. R/W 0x948 (MTP) | RNG: OmV to
- = 79979.5mV
0x000: OmV
Sets the VTOP UV deglitch delay,
which can be set between 1 reading
(no deglitch) and 16 readings.
0x0: A UV condition is reported as
Ox1: A UV conditon is reported LSB: 1 update
PACK_UV: Bits[15:12]: : RNG: 1to 16
OX3A VTO[P UV] DG when the current (and previous) RIW 0x0 (OTP) update(s)
- - protection readings violate the 0: 1 update
VTOP UV threshold
OxF: A UV condition is reported
when a total of 16 protection cycles
violate the VTOP UV threshold
LSB:
. Bits[11:0]: 19.531mV
gXAchK—OV' VTOP_OV_ Configures the pack OV threshold. R/W (()K(/ﬁ_g RNG: OmV to
LIMIT 79979.5mV,
0x000: OmV
Sets the VTOP QV deglitch delay,
which can be set between 1 reading
(no deglitch) and 16 readings.
0x0: An OV condition is reported as
soon as the OV threshold is reached LSB: 1 update
PACK_OV: Bits[15:12]: 0x1: An OV condition is reported RNG: 1 to 16
0x3B VTOP OV DG when the current (and previous) RIW 0x0 (OTP) update(s)
T protection readings violate the 0: 1 update
VTOP OV threshold
OxF: An OV condition is reported
when a total of 16 protection cycles
violate the VTOP OV threshold
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LSB:
CELL_DEAD_ Bits[6:0]: 19.53mV
THR: CELL_DEAD_ Configures the dead cell threshold. R/W 0x68 (MTP) RNG: OmV to
0x3C LIMIT 2480.31mV
0x00: OmV
Sets the dead cell deglitch delay,
which can be set between 1 reading
(no deglitch) and 16 readings.
0x0: A dead cell condition is
reported as soon as the dead cell
threshold is reached .
. LSB: 1 update
CELL_DEAD_ | Bits[10:7]: 0x1: A dead cell condition is RNG: 1 fo 16
THR: CELL_DEAD_ reported when the current (and RIW 0x0 (OTP) update(s)
0x3C DGL_N previous)  protection  readings 0: 1 update
violate the dead cell threshold '
OxF: A dead cell condition is
reported when a total of 16
protection cycles violate the dead
cell threshold
Sets the mismatched cell threshold.
The weight of each bit is below:
CELL_MSMT: Bits[4:0]: Bit[4]: 625mV
0x3D MSMT_TH BIt[S]: 312.5mV R/W 0x02 (OTP) N/A
Bit[2]: 156.25mV
Bit[1]: 78.1mV
Bit[0]: 39mV
Sets the mismatched cell deglitch
delay, which can be set between 1
reading (no deglitch) and 16
readings.
0x0: A mismatched cell condition is
reported as soon as the dead cell
threshold is reached .
. LSB: 1 update
CELL MSMT: Bits[8:5]: 0x1: A mismatched cell condition is RNG: 1 Fo 16
ox3D ' CELL_MSMT_ reported when the current (and RIW 0x0 (OTP) update(s)
DGL_N previous)  protection  readings 0: 1 update
violate the mismatched cell ’
threshold
OxF: A mismatched cell condition is
reported when a total of 16
protection cycles violate the
mismatched cell threshold
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NTC and Die Temperature

Address Name
and Location

Field Bit
Position and
Name

Description

Type

Value Reset
(OTP/MTP)

Encoding,
LSB and
Range

RD_NTC_DIE:
OX3E

Bit[0]:

HOT_STS

NTC1_CELL_

Reports the NTC1 hot cell interrupt
status.

0: No interrupt detected
1: An interrupt was detected

The latched value depends on the
selected interrupt type (e.g. rising,
falling, or rising and falling). For a
rising edge, the bit is setto 1 if a
rising edge is detected. For a falling
edge, the bit is set to 1 if a falling
edge is detected. For a rising and
falling edge, the bit is set to 1 if
either edge is detected. For a level,
the bit is set to 1 if the source signal
is high.

Read-only

0x0

N/A

RD_NTC_DIE:
Ox3E

Bit[1]:

HOT_STS

NTC2_CELL_

Reports the NTC2 hot cell interrupt
status.

0: No interrupt detected
1: An interrupt was detected

The latched value depends on the
selected interrupt type (e.g. rising,
falling, or rising and falling). For a
rising edge, the bit is setto 1 if a
rising edge is detected. For a falling
edge, the bit is set to 1 if a falling
edge is detected. For a rising and
falling edge, the bit is set to 1 if
either edge is detected. For a level,
the bit is set to 1 if the source signal
is high.

Read-only

0x0

N/A

RD_NTC_DIE:
Ox3E

Bit[2]:

HOT_STS

NTC3_CELL_

Reports the NTC3 hot cell interrupt
status.

0: No interrupt detected
1: An interrupt was detected

The latched value depends on the
selected interrupt type (e.g. rising,
falling, or rising and falling). For a
rising edge, the bit is setto 1 if a
rising edge is detected. For a falling
edge, the bit is set to 1 if a falling
edge is detected. For a rising and
falling edge, the bit is set to 1 if
either edge is detected. For a level,
the bit is set to 1 if the source signal
is high.

Read-only

0x0

N/A
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RD_NTC_DIE:

Ox3E

Bit[3]:
NTC4_CELL_
HOT_STS

Reports the NTC4 hot cell interrupt
status.

0: No interrupt detected
1: An interrupt was detected

The latched value depends on the
selected interrupt type (e.g. rising,
falling, or rising and falling). For a
rising edge, the bit is set to 1 if a
rising edge is detected. For a falling
edge, the bit is set to 1 if a falling
edge is detected. For a rising and
falling edge, the bit is set to 1 if
either edge is detected. For a level,
the bit is set to 1 if the source signal
is high.

Read-only

0x0

N/A

RD_NTC_DIE:

Ox3E

Bit[4]:
NTC1_CELL_
COLD_STS

Reports the NTC1 cold cell interrupt
status.

0: No interrupt detected
1: An interrupt was detected

The latched value depends on the
selected interrupt type (e.g. rising,
falling, or rising and falling). For a
rising edge, the bit is set to 1 if a
rising edge is detected. For a falling
edge, the bit is set to 1 if a falling
edge is detected. For a rising and
falling edge, the bit is set to 1 if
either edge is detected. For a level,
the bit is set to 1 if the source signal
is high.

Read-only

0x0

N/A

RD_NTC_DIE:

Ox3E

Bit[5]:
NTC2_CELL_
COLD_STS

Reports the NTC2 cold cell interrupt
status.

0: No interrupt detected
1: An interrupt was detected

The latched value depends on the
selected interrupt type (e.g. rising,
falling, or rising and falling). For a
rising edge, the bit is set to 1 if a
rising edge is detected. For a falling
edge, the bit is set to 1 if a falling
edge is detected. For a rising and
falling edge, the bit is set to 1 if
either edge is detected. For a level,
the bit is set to 1 if the source signal
is high.

Read-only

0x0

N/A
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RD_NTC_DIE:

Ox3E

Bit[6]:
NTC3_CELL_
COLD_STS

Reports the NTC3 cold cell interrupt
status.

0: No interrupt detected
1: An interrupt was detected

The latched value depends on the
selected interrupt type (e.g. rising,
falling, or rising and falling). For a
rising edge, the bit is set to 1 if a
rising edge is detected. For a falling
edge, the bit is set to 1 if a falling
edge is detected. For a rising and
falling edge, the bit is set to 1 if
either edge is detected. For a level,
the bit is set to 1 if the source signal
is high.

Read-only

0x0

N/A

RD_NTC_DIE:

Ox3E

Bit[7]:
NTC4_CELL_
COLD_STS

Reports the NTC4 cold cell interrupt
status.

0: No interrupt detected
1: An interrupt was detected

The latched value depends on the
selected interrupt type (e.g. rising,
falling, or rising and falling). For a
rising edge, the bit is set to 1 if a
rising edge is detected. For a falling
edge, the bit is set to 1 if a falling
edge is detected. For a rising and
falling edge, the bit is set to 1 if
either edge is detected. For a level,
the bit is set to 1 if the source signal
is high.

Read-only

0x0

N/A

RD_NTC_DIE:

Ox3E

Bit[8]:
NTC1_PCB_
MNTR_HOT_
STS

Reports the NTC1 hot PCB interrupt
status. Depending on
PCB_MNTR_STS_SEL, this bit
may report the latched status or the
real-time status.

The latched value depends on the
selected interrupt type (e.g. rising,
falling, or rising and falling). For a
rising edge, the bit is set to 1 if a
rising edge is detected. For a falling
edge, the bit is set to 1 if a falling
edge is detected. For a rising and
falling edge, the bit is set to 1 if
either edge is detected. For a level,
the bit is set to 1 if the source signal
is high.

If PCB_MNTR_STS_SEL reports
the real-time status:

0: The NTC1 PCB temperature is
within its normal range

1: The NTC1 PCB temperature is
too hot

If PCB_MNTR_STS_SEL reports
the latched status:

0: No interrupt has been detected
1: An interrupt has been detected

Read-only

0x0

N/A
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RD_NTC_DIE:
Ox3E

Bit[9]:
NTC2_PCB_
MNTR_HOT_
STS

Reports the NTC2 hot PCB interrupt
status. Depending on
PCB_MNTR_STS_SEL, this bit
may report the latched status or the
real-time status.

The latched value depends on the
selected interrupt type (e.g. rising,
falling, or rising and falling). For a
rising edge, the bit is setto 1 if a
rising edge is detected. For a falling
edge, the bit is set to 1 if a falling
edge is detected. For a rising and
falling edge, the bit is set to 1 if
either edge is detected. For a level,
the bit is set to 1 if the source signal
is high.

If PCB_MNTR_STS_SEL reports
the real-time status:

0: The NTC2 PCB temperature is
within its normal range

1: The NTC2 PCB temperature is
too hot

If PCB_MNTR_STS_SEL reports
the latched status:

0: No interrupt has been detected
1: An interrupt has been detected

Read-only

0x0

N/A

RD_NTC_DIE:
Ox3E

Bit[10]:
NTC3_PCB_
MNTR_HOT_
STS

Reports the NTC3 hot PCB interrupt
status. Depending on
PCB_MNTR_STS SEL, this bit
may report the latched status or the
real-time status.

The latched value depends on the
selected interrupt type (e.g. rising,
falling, or rising and falling). For a
rising edge, the bit is setto 1 if a
rising edge is detected. For a falling
edge, the bit is set to 1 if a falling
edge is detected. For a rising and
falling edge, the bit is set to 1 if
either edge is detected. For a level,
the bit is set to 1 if the source signal
is high.

If PCB_MNTR_STS_SEL reports
the real-time status:

0: The NTC3 PCB temperature is
within its normal range

1: The NTC3 PCB temperature is
too hot

If PCB_MNTR_STS_SEL reports
the latched status:

0: No interrupt has been detected
1: An interrupt has been detected

Read-only

0x0

N/A
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RD_NTC_DIE:

Ox3E

Bit[11]:
NTC4_PCB_
MNTR_HOT_
STS

Reports the NTC4 hot PCB interrupt
status. Depending on
PCB_MNTR_STS_SEL, this bit
may report the latched status or the
real-time status.

The latched value depends on the
selected interrupt type (e.g. rising,
falling, or rising and falling). For a
rising edge, the bit is set to 1 if a
rising edge is detected. For a falling
edge, the bit is set to 1 if a falling
edge is detected. For a rising and
falling edge, the bit is set to 1 if
either edge is detected. For a level,
the bit is set to 1 if the source signal
is high.

If PCB_MNTR_STS_SEL reports
the real-time status:

0: The NTC4 PCB temperature is
within its normal range

1: The NTC4 PCB temperature is
too hot

If PCB_MNTR_STS_SEL reports
the latched status:

0: No interrupt has been detected
1: An interrupt has been detected

Read-only

0x0

N/A

RD_NTC_DIE:

Ox3E

Bit[13]:
DIE_TEMP_
DIG_RT_STS

Reports the real-time digital die
temperature status, based on the
result of the latest comparison
between the digital die temperature
reading and the associated hot
threshold.

0: The die temperature is within its
normal range

1: The digital die temperature is too
hot

Read-only

0x0

N/A

RD_NTC_DIE:

Ox3E

Bit[14]:
DIE_TEMP_
DIG_STS

Reports the die temperature
interrupt status.

The latched value depends on the
selected interrupt type (e.g. rising,
falling, or rising and falling). For a
rising edge, the bit is set to 1 if a
rising edge is detected. For a falling
edge, the bit is set to 1 if a falling
edge is detected. For a rising and
falling edge, the bit is set to 1 if
either edge is detected. For a level,
the bit is set to 1 if the source signal
is high.

This bit is cleared by
DIE_TEMP_DIG_CLEAR.

0: No digital die temperature event
has been detected
1: The digital die temperature event
has been detected

Read-only

0x0

N/A
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Obtains the status from analog
circuit recordings after a hot die
temperature event. This bit cannot
be read in real time, since digital
Bit[15]: logic is shutdown when this event
RD_NTC_DIE: DIE TEMP occurs. This bit is cleared by Read-only 0x0 N/A
Ox3E ANA EVENT DIE_TEMP_ANA_CLEAR.
0: The die temperature is within its
normal range
1: The analog die temperature is too
hot
Reports the NTC4 autonomous 0 ogl}%g% of
hardware monitoring ADC reading. ' NTCB
RD_V_NTC4_ Bits[9:0]: NTC4 monitoring is controlled by RNG: 0% to
LR: NTCA. VALUE NTC4_EN, thus this register | Read-only 0x000 99.906% of
Ox3F updates when hardware voltage NTCB
monitoring is  requested and o
NTC4_EN is enabled. Oxoﬁ(_)r.é)B/o of
Reports the NTC1 cold cell real-time
RD_V_NTC4_ | Bit[12]: status.
LR: NTC1 CELL_ 0: The NTC1 temperature is within | Read-only 0x0 N/A
0x3F COLD_RT_STS | its normal range
1: The NTC1 temperature is too cold
Reports the NTC2 cold cell real-time
RD_V_NTC4_ | Bit[13]: status.
LR: NTC2_CELL_ 0: The NTC2 temperature is within | Réad-only 0x0 N/A
O0x3F COLD_RT_STS | its normal range
1: The NTC2 temperature is too cold
Reports the NTC3 cold cell real-time
RD_V_NTC4_ | Bit[14]: status.
LR: NTC3 CELL_ 0: The NTC3 temperature is within | Read-only 0x0 N/A
O0x3F COLD_RT_STS | its normal range
1: The NTC3 temperature is too cold
Reports the NTC4 cold cell real-time
RD_V_NTC4_ | Bit[15]: status.
LR: NTC4 CELL_ 0: The NTC4 temperature is within | Read-only 0x0 N/A
O0x3F COLD_RT_STS | jts normal range
1: The NTC4 temperature is too cold
Reports the NTC3 autonomous 0 ogl}%lZO/ of
hardware monitoring ADC reading. ' NTCBO
RD_V_NTC3_ Bits[9:0]: NTC3 monitoring is controlled by RNG: 0% to
LR: NTC3_VALUE NTC3_EN, thus this register | Read-only 0x000 99.906% of
0x40 updates when hardware voltage NTCB
monitoring is requested and . Mo
NTC3_EN is enabled. omg&.coB/o of
Reports the NTC1 hot cell real-time
RD_V_NTC3_ | Bit[12]: status.
LR: NTC1 CELL_ 0: The NTC1 temperature is within | Read-only 0x0 N/A
0x40 HOT_RT_STS its normal range
1: The NTC1 temperature is too hot
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Reports the NTC2 hot cell real-time
RD_V_NTC3_ | Bit[13]: status.
LR: NTC2 CELL_ 0: The NTC2 temperature is within | Reéad-only 0x0 N/A
0x40 HOT_RT_STS its normal range
1: The NTC2 temperature is too hot
Reports the NTC3 hot cell real-time
RD_V_NTC3_ | Bit[14]: status.
LR: NTC3_CELL_ 0: The NTC3 temperature is within | Reéad-only 0x0 N/A
0x40 HOT_RT_STS its normal range
1: The NTC3 temperature is too hot
Reports the NTC4 hot cell real-time
RD_V_NTC3_ | Bit[15]: status.
LR: NTC4_CELL_ 0: The NTC4 temperature is within | Reéad-only 0x0 N/A
0x40 HOT_RT_STS its normal range
1: The NTC4 temperature is too hot
LSB:
Reports the _NTCZ autonom_ous 0.09766% of
hardware monitoring ADC reading. NTCB
RD_V_NTC2_ Bits[9:0]: NTC2 monitoring is controlled by RNG: 0% to
LR: NTC2 VALUE NTC2_EN, so this register upda;es Read-only 0x000 99.906% of
0x41 when hardware voltage monitoring NTCB
is requested and NTC2_EN is 0X000: 0% of
enabled. NT.CBO
Reports the NTC1 autonomous LSB:
o ) 0.09766% of
hardware monitoring ADC reading. NTCB
RD_V_NTC1 Bits[9:0]: NTC1 monitoring is controlled by RNG: 0% to
LR: NTC1 VALUE NTC1_EN, so this register upda?es Read-only 0x000 99.906% of
0x42 when hardware voltage monitoring NTCB
is requested and NTC1_EN is 0X000: 0% of
enabled. NT.CBO
Reports the die temperature LSB: 0.474°C
autonomous hardware monitoring RNG:
RD_T_DIE: Bits[9:0]: ADC reading, ~which can be | -269.12°C to
0x43 DIE TEMP V calculated with the following Read-only 0x000 +215.78°C
- - equation: OX2E3:
T = Reading x 0.474 - 269.12°C 81.18°C
Controls the NTCx_PCB_MNTR
itr21: HOT_STS register.
NTC_CLR: Elctz[él'MNTR 0 Shoy ’ - RIW 0x0 N/A
0x44 — — 0: Show the latched status going to X
STS_SEL the interrupt controller
1: Show the real-time status
NTC CLR: Bit[14]: Write 1 to clear a digital die
Oxad_ ) DIE_TEMP_ temperature too hot event. This bit | Write-only 0x0 N/A
DIG_CLEAR is a self-clearing register.
NTC CLR: Bit[15]: Write 1 to clear an analog die too hot
Oxad_ ’ DIE_TEMP_ event. This bit is a self-clearing | Write-only 0x0 N/A
ANA_CLEAR register.

) Bit[1]: 0: Disable R/W (can .
DIE_CFG: DIE_TEMP_ 1: Enable the digital die temperature lock to 0x1 (OTP) 0', Disabled
0x46 1: Enabled

DIG_EN sensor read-only)
. I Enables NTC1 monitoring if the R/W (can o
Q)L(;—CFG' El'f'[g]l EN hardware voltage monitoring is lock to 0x0 (OTP) (i E‘ﬁ:&fg
- enabled by VOLT_MONT_EN. read-only) ’
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NTC CEG: Bit[1]: Configures the NTC1 monitor type. R/W (can
oxa7 ) NTC1 TYPE_ 0: Cell monitor lock to 0x0 (OTP) N/A
SEL 1: PCB monitor read-only)
. . Enables NTC2 monitoring if the R/W (can .
BI)LC;—CFG' EI';[CZ:]Z EN hardware voltage monitoring is lock to 0x0 (OTP) (i IEL?:EII:S
- enabled by VOLT_MONT_EN. read-only) '
NTC CEG: Bit[3]: Configures the NTC2 monitor type. R/W (can
oxa7 ’ NTC2_TYPE_ 0: Cell monitor lock to 0x0 (OTP) N/A
SEL 1: PCB monitor read-only)
. I Enables NTC3 monitoring if the R/W (can L
Q)L%—CFG' E#[é]s EN hardware voltage monitoring is lock to 0x0 (OTP) (i [é'r?:g::g
- enabled by VOLT_MONT_EN. read-only) '
NTC CEG: Bit[5]: Configures the NTC3 monitor type. R/W (can
oxa7 ’ NTC3_TYPE_ 0: Cell monitor lock to 0x0 (OTP) N/A
SEL 1: PCB monitor read-only)
. I Enables NTC4 monitoring if the R/W (can s
Q)L%—CFG' EI'_F[SL EN hardware voltage monitoring is lock to 0x0 (OTP) (i [élr?:t?lleeg
- enabled by VOLT_MONT_EN. read-only) '
NTC CEG: Bit[7]: Configures the NTC4 monitor type. R/W (can
oxa7 ) NTC4_TYPE_ 0: Cell monitor lock to 0x1 (OTP) N/A
SEL 1: PCB monitor read-only)
NTC_CFG: Bit[8]: Enables the internal pull-down R{ggéfgn 0x0 (OTP) 0: Disabled
0x47 NTC3_PD_EN function on NTC3. 1: Enabled
read-only)
NTC_CFG: Bit[9]: Enables the internal pull-down RQ/\ék(?gn 0X0 (OTP) 0: Disabled
0x47 NTC4_PD_EN function on NTCA4. 1: Enabled
read-only)
Enables dynamic biasing on NTCB
NTC CEG: Bit[10]: during ADC conversions of NTC R/W
ox47 ’ NTCB_ channels. When disabled, NTCB is | (can lock to 0x1 (OTP) N/A
DYNAMIC_ON always enabled, which increases | read-only)
current consumption.
LSB:
0.09756% of
S Sets the discharge NTC hot cell NTCB
NTC;—OTHR— Bits[9:0]: monitor voltage threshold. The R/W (can Ox12E RNG: 0% to
DSG: NTC_CELL_ L - . lock to o
Ox48 HOT DISCH alarm is triggered if the value is read-only) (MTP) 99.9% of
- equal to or below the set threshold. NTCB
0x000: 0% of
NTCB
LSB:
0.09756% of
. Sets the discharge NTC cold cell NTCB
NTCC_UTHR_ Bits[9:0]: : R/W (can . (o
DSG: NTC_CELL_ monitor voltage dthr.?Shf]'d' Tlhe lockto | 0x294 (MTP) RNG'(?/"ftO
0x49 COLD DISCH alarm is triggered if the value read-only) 99.9% o
- exceeds the set threshold. NTCB
0x000: 0% of
NTCB
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NTCC_OTHR_
CHG:
Ox4A

Bits[9:0]:
NTC_CELL_
HOT_CHG

Sets the charge NTC hot cell
monitor voltage threshold. The
alarm is triggered if the value is
equal to or below the set threshold.

R/W (can
lock to
read-only)

0x12E
(MTP)

LSB:
0.0975% of
NTCB
RNG: 0% to
99.9% of
NTCB
0x000: 0% of
NTCB

NTCC_UTHR_
CHG:
0x4B

Bits[9:0]:
NTC_CELL_
COLD_CHG

Sets the charge NTC cold cell
monitor voltage threshold. The
alarm is triggered if the value
exceeds the set threshold.

R/W (can
lock to
read-only)

0x294 (MTP)

LSB:
0.09756% of
NTCB
RNG: 0% to
99.9% of
NTCB
0x000: 0% of
NTCB

NTCC_UTHR_
CHG:
0x4B

Bits[15:11]:
NTC_CELL_
HYST

Sets the NTC cell monitor

hysteresis.

R/W (can
lock to
read-only)

0x11 (OTP)

LSB: 0.1953%
of NTCB
RNG: 0% to
6.055% of
NTCB,

00: 0% of
NTCB

NTCM_OTHR:
0x4C

Bits[9:0]:
PCB_MNTR_
HOT

Sets the NTC voltage threshold for
NTC hot PCB monitor alarm. The
alarm is triggered if the NTC reading
is equal to or below the set
threshold.

R/W

OxOEB
(OTP)

LSB:
0.09756% of
NTCB
RNG: 0% to
99.9% of
NTCB
0x000: 0% of
NTCB

NTCM_OTHR:
0x4C

Bits[15:11]:
PCB_MNTR_
HYST

Sets the NTC hot PCB monitor
hysteresis.

R/W

0x10 (OTP)

LSB: 0.1953%
of NTCB
RNG: 0% to
6.055% of
NTCB,

00: 0% of
NTCB

DIE_OT:
0x4D

Bits[9:0]:
DIE_TEMP_HOT

Sets the digital die temperature
threshold.

R/W

O0x2E3
(OTP)

LSB: 0.474°C
RNG:
-269.12°C to
+215.78°C
Ox2E3:
81.18°C

DIE_OT:
0x4D

Bits[15:11]:
DIE_TEMP_
HYST

Sets the digital die temperature
hysteresis.

R/W

0x15 (OTP)

LSB: 0.474°C
RNG: 0°C to
14.68°C,
0x15: 10°C
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Diagnosis
Field Bit Encoding
Address Name - _ Value Reset '
and location Position and Description Type (OTPIMTP) LSB and
Name Range
SELF_STS: Bit[0]: 0: No failure has been detected
- ' SELF_TEST . : Read-only 0x0 N/A
Ox4E = - 1: A failure has been detected
STS_UV
SELF_STS: Bit[1] 0: No failure has been detected
- ) SELF _TEST ' . Read-only 0x0 N/A
Ox4E 1: A failure has been detected
STS_OV
SELF_STS: Bit[2]: 0: No failure has been detected
Ox4E REGIN_STS 1: A failure has been detected Read-only 0x0 N/A
SELF_STS: Bit[3]: 0: No failure has been detected )
Ox4E 3V3_STS 1: A failure has been detected Read-only 0x0 N/A
SELF_STS: Bit[4]: 0: No failure has been detected
Ox4E VDD_STS 1: A failure has been detected Read-only 0x0 N/A
. Bit[5]: When true, OTP CRC check is .
§E4L|§ _STS: OTPCHK_ complete. This bit can be cleared by | Read-only 0x0 01 ":I'?:fee
DONE_STS setting OTP_CRC_DO = 0. ’
Reports the errors in the outcome
CRC OTP check.
0: No errors detected
Bit[6]: 1: One or more error(s) detected
§E4L£—STS' OTP_CRC_ The result of the previous check is | Read-only 0x0 ()l'.l-:r?:fee
OUTCOME retained until OTP_CRC_DO is set '
to 1 (from 0). Then
OTP_CRC_OUTCOME remains at
0 until the check is completed and a
new result is available.
LSB:
. oAl Reports the latest hardware 3.2227mV
(F)Q)Z_FVAlPS. \E;gslgg.\(;kLUE monitoring ADC reading for the | Read-only 0x000 RNG: OmV to
- VDD regulator. 3296.82mV,
0x000: OmV
LSB:
. I Reports the latest hardware 6.4453mV
ORXDSBVA3P3' E\Iﬁz[g\-/(,)A]\LUE monitoring ADC reading for the 3V3 | Read-only 0x000 RNG: OmV to
- regulator. 6593.55mV,
0x000: OmV
LSB:
. 6.4453mV
RD_VAS: Bits[9:0]: Reports the latest hardware .
— o ; Read-only 0x000 RNG: OmV to
0x51 REGIN_VALUE monitoring ADC reading for REGIN. 6593.55mV,
0x000: OmV
Reports the latest 10-bit ADC LSB:
. Bits[9:0]: X . . 3.2227mV
RDVASELE: | sELF TesT | reading fortrie ntemalfixed vollage | geag.only | 0x000 | RNG:OmVto
VALUE self-test ' 3296.82mV,
) 0x000: OmV
RD OPENH: Bit[O]: Reports whether CO has as an open 0: Not
OX5E3 ’ CELL_O0 OPW_ wire after a detection has been | Read-only 0x0 detected
STS executed. 1: Detected
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RD OPENH: Bit[1]: R_eports whether C1 has as an open 0: Not
0x53 ' CELL_1_OPW_ | wire after a detection has been | Read-only 0x0 detected
STS executed. 1: Detected
RD OPENH: Bit[2]: Rgports whether C2 has as an open 0: Not
0x53 CELL_2 OPW_ | wire after a detection has been | Read-only 0x0 detected
STS executed. 1: Detected
RD OPENH: Bit[3]: R_eports whether C3 has as an open 0: Not
OXE3 ' CELL_3_OPW_ | wire after a detection has been | Read-only 0x0 detected
STS executed. 1: Detected
RD OPENH: Bit[4]: Rgports whether C4 has as an open 0: Not
0x53 CELL_4 OPW_ | wire after a detection has been | Read-only 0x0 detected
STS executed. 1: Detected
RD OPENH: Bit[5]: R_eports whether C5 has as an open 0: Not
Ox53 ' CELL_ 5 OPW_ wire after a detection has been | Read-only 0x0 detected
STS executed. 1: Detected
RD OPENH: Bit[6]: Rgports whether C6 has as an open 0: Not
0x53 ) CELL_6_OPW_ | wire after a detection has been | Read-only 0x0 detected
STS executed. 1: Detected
RD OPENH: Bit[7]: Rgports whether C7 has as an open 0: Not
OX53 ' CELL_7 _OPW_ wire after a detection has been | Read-only 0x0 detected
STS executed. 1: Detected
Reports whether C8 has as an open
RD OPENH: Bit[8]: wire after a detection has been 0: Not
0x53 ) CELL_8 OPW_ executed. The cell must be enabled | Read-only 0x0 detected
STS from CELL_S_CTRL for this flag to 1. Detected
function.
Reports whether C9 has as an open
RD OPENH: Bit[9]: wire after a detection has been 0: Not
0x53 ) CELL_9 OPW_ executed. The cell must be_enabled Read-only 0x0 detected
STS from CELL_S_CTRL for this flag to 1: Detected
function.
Reports whether C10 has as an
RD OPENH: Bit[10]: open wire after a detection has been 0: Not
0X53 ' CELL_10_OPW_ | executed. The cell must be enabled | Read-only 0x0 detected
STS from CELL_S_CTRL for this flag to 1: Detected
function.
Reports whether C11 has as an
RD OPENH: Bit[11]: open wire after a detection has been 0: Not
0x53 ) CELL_11_OPW_ | executed. The cell must be enabled | Read-only 0x0 detected
STS from CELL_S CTRL for this flag to 1. Detected
function.
Reports whether C12 has as an
RD OPENH: Bit[12]: open wire after a detection has been 0: Not
0x53 ) CELL_12_OPW_ | executed. The cell must be_enabled Read-only 0x0 detected
STS from CELL_S_CTRL for this flag to 1: Detected
function.
Reports whether C13 has as an
RD OPENH: Bit[13]: open wire after a detection has been 0: Not
0X53 ' CELL_13_OPW_ | executed. The cell must be enabled | Read-only 0x0 detected
STS from CELL_S_CTRL for this flag to 1: Detected
function.
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Reports whether C14 has as an
RD OPENH: Bit[14]: open wire after a detection has been 0: Not
0x53 ' CELL_14_OPW_ | executed. The cell must be enabled | Read-only 0x0 detected
STS from CELL_S_CTRL for this flag to 1: Detected
function.
Reports whether C15 has as an
RD OPENH: Bit[15]: open wire after a detection has been 0: Not
OX53 ' CELL_15_OPW_ | executed. The cell must be enabled | Read-only 0x0 detected
STS from CELL_S_CTRL for this flag to 1: Detected
function.
Reports whether C16 has as an
RD OPENL: Bit[0]: open wire after a detection has been 0: Not
Ox54 ) CELL_16_OPW_ | executed. The cell must be enabled | Read-only 0x0 detected
STS from CELL_S_CTRL for this flag to 1: Detected
function.
. . Write 0 to this bit to clear the results.
g)'(:s-I—S—GO' CB)It'I'[g].CRC DO Write 1 to this bit to schedule an R/W 0x0 N/A
- - OTP CRC.
Bit[8]: Write 1 to this bit to schedule an
SFT_GO: OPEN WIRE open-wire check. Write 0 to this bit RIW 0x0 1_: Execu_te
0x55 co - to clear the results of a completed this function
open-wire detection.
Reports whether open-wire
. Bit[9]: detection is complete. When true, .
§)|(35T5_GO. OPEN_WIRE_ open-wire detection is complete. | Read-only 0x0 01 Er":lusg
DONE_STS Write 0 to OPEN_WIRE_GO to ’
clear this flag.
Bit[10]: Reports whether an error has
SFT_GO: OPEN_WIRE occurred during open-wire detection Read-only 0x0 0:. False
0x55 (e.g. cell-balancing is already 1: True
ERR_STS .
operating).
Enables REGIN monitoring to
. ensure that the REGIN supply is | R (can .
SELF_CFG: Bit[0]: above the defined UV level. Iock(to ox1 (OTP) 0: Disabled
0x56 REGIN_EN ] d-onl 1: Enabled
0: Disable REGIN check read-only)
1: Enable REGIN check
i I Enables 3V3 UV monitoring to | R/W (can .
SELF_CFG: Bit[1]. ensure that the 3.3V supply is above lock to 0x1 (OTP) O'_ Disabled
0x56 3V3 _EN ' 1: Enabled
the defined UV level. read-only)
Enables the VDD monitoring check
to ensure that the digital 1.8V supply | R (can
SELF_CFG: Bit[2]: is above the defined UV level. 0: Disabled
0X56 VDD_EN _ 'ng t°| Ox1(OTP) | 1. Enabled
0: Disable VDD check read-only)
1: Enable VDD check
Enables the ADC self-test check
Bit[3]: that indicates whether the applied | Rawv (can .
SELF_CFG: AD[C] SELF voltage is within the allowed range. Iock(to 0x1 (OTP) 0: Disabled
0x56 TEST EN ] d-onl 1: Enabled
ST_ 0: Disabled read-only)
1: Enabled
. R/W (can .
SELF_CFG: Bit[6]: 0: Disabled
0X56 OTP_CRC_EN Enables the OTP CRC. rel;)g!(Otnoly) 0x1 (OTP) 1 Enabled
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Bits[3:0]: LSB: 1ms
OPEN_CFG: OPW_CHECK_ Sets the length of each pull-up and RIW 0x7 (OTP) RNG: 1ms to
0x57 pull-down phase. 16ms
LEN .
0: 1ms
LSB: 39.06mV
. Bits[11:8]: . RNG:
SEN-CRO | opw crck_ | See e shenate Lreshod 10 | | o o1e) | anoemv e
TH 9 q : 624.96mV
0: 39.06mV
Bits[8:0]; Sets the threshold for REGIN UV 12%3?;15;nv
REGIN_UV: NS conditions, which is applied to the 0x16D .
REGIN_UV_ - . Read-only RNG: OmV to
0x58 ADC reading reported in (OTP)
LIMIT REGIN VALUE 6587.1mV
- ‘ 0x000: OmV
Sets the threshold for 3V3 UV LSB: 12.89mV
V3P3_UV: Bits[7:0]: conditions, which is applied to the RNG: OmV to
0x59 3V3_UV_LIMIT ADC reading reported in the RIW OxF0 (OTP) 3287.1mV
3V3_VALUE. 0x00: OmV
Sets the threshold for VDD 1.8V UV LSB: 12.89mV
VDD_UV: Bits[7:0]: conditions, which is applied to the ) RNG: OmV to
OX5A VDD_UV_LIMIT | ADC  reading  reported  in | Read-only | 0x84(0TP) | “5r07 v
VDD_VALUE. 0x00: OmV
Bits[7:0]: Sets the threshold for self-test UV LSB 12.89mV
SELF_THR: ey conditions, which is applied to the RNG: OmV to
0X5B SELF_TEST_ SELF_TEST_VALUE ADc | Read-only | 0x55(OTP) | "3567 1y,
UV_LIMIT .= - :
readings. 0x00: OmV
Bits[15:8]: Sets the threshold for self-test OV LSB: 12.89mV
SELF_THR: = conditions, which is applied to RNG: OmV to
0X5B SELF_TEST_ SELF_TEST_VALUE Apc | Read-only | 0x65(0TP) | “3557 1y
OV_LIMIT . — - .
- readings. 0x00: OmV
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Address Name
and Location

Field Bit
Position and
Name

Description

Type

Value Reset
(OTP/MTP)

Encoding,
LSB and
Range

FT_CLR:
Ox5F

Bit[13]:
OC_DCHG_
ALARM_CLR

Write 1 to this bit to manually clear a
discharge OC alarm. This is a self-
clearing register.

Write-only

0x0

1: Execute
this function

FT_CLR:
OX5F

Bit[14]:
OC_CHG_
ALARM_CLR

Write 1 to this bit to manually clear a
charge OC alarm. This is a self-
clearing register.

Write-only

0x0

1: Execute
this function

FT_CFG: 0x61

Bit[2]:
CELL_HOT_
STBY_MODE

Defines the selection criteria for the
NTC hot threshold when the battery
pack current is within the
STBY_CUR_TH range.

0: Aggressive. The hotter threshold
(and lower voltage) is selected
between NTC_CELL_HOT_CHG
and NTC_CELL_HOT_DISCH, and
applied when the battery pack
current is within the standby region
1. Conservative. The colder
threshold (and higher voltage) is
selected between
NTC_CELL_HOT_CHG and
NTC_CELL_HOT_DISCH, and
applied when the battery pack
current is within the standby region

R/W

0x0

N/A

FT_CFG: 0x61

Bit[3]:
CELL_COLD_
STBY_MODE

Defines the selection criteria for the
NTC cold threshold when the
battery pack current is within the
STBY_CUR_TH range.

0: Aggressive. The colder threshold
(and higher voltage) is selected
between

NTC_CELL_COLD_DISCH and
NTC_CELL_COLD_CHG, and
applied when the battery pack
current is within the standby region
1: Conservative. The hotter
threshold (and lower voltage) is
selected between
NTC_CELL_COLD_DISCH and
NTC_CELL_COLD_CHG, and
applied when the battery pack
current is within the standby region

R/W

0x0

N/A
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Analog-to-Digital Converter (ADC) and Coulomb Counter (CC)

Address Name
and Location

Field Bit
Position and
Name

Description

Type

Value Reset
(OTP/MTP)

Encoding,
LSB and
Range

RD_CCIRQL:
0x65

Bits[15:0]:
CC_ACC_LsBs

Accumulated Coulomb counter
reading for the LSB. This content is
latched from the CC_RT_ACC
registers when a Coulomb counting
accumulation has been completed.
The reading is complement-signed
and 26 bits long (combined with
CC_ACC_MSBS). The  value
ranges  from  -33554432 to
+33554431.

Read-only

0x0000

N/A

RD_CCIRQH:
0x66

Bits[9:0]:
CC_ACC_MSBs

Accumulated Coulomb counter
reading for the MSB. This content is
latched from the CC_RT_ACC
registers when a Coulomb counting
accumulation has been completed.
The reading is complement-signed
and 26 bits long (combined with
CC_ACC_LSBS). The value ranges
from -33554432 to +33554431. The
value can be calculated with the
following equation:

Value (mQ x A x s) = Reading /
32768 /5

Read-only

0x000

N/A

0x67

RD_CCACCQL

Bits[15:0]:
CC_RT_ACC_
LSBS

Returns the real-time accumulated
Coulomb counter reading for the
LSB. This register is constantly
updated when Coulomb counting is
active. The reading is complement-
signed and 26 bits long (combining
with CC_RT_ACC_MSBS). The
value ranges from -33554432 to
+33554431.

Read-only

0x0000

N/A

RD_
CCACCQH:
0x68

Bits[9:0]:
CC_RT_ACC_
MSBS

Returns the real-time accumulated
Coulomb counter reading for the
LSB. This register is constantly
updated when Coulomb counting is
active. The reading is complement-
signed and 26 bits long (combining
with  CC_RT_ACC_LSBS). The
value ranges from -33554432 to
+33554431. The value can be
calculated with the following
equation:

Value (mQ x A x s) = Reading /
32768 /5

Read-only

0x000

N/A

RD_VTOP:
Ox6A

Bits[14:0]:
VTOP_V

Returns the VTOP high-resolution
voltage reading.

Read-only

0x0000

LSB:
0.002441V
RNG: 0V to

79.9976V
0x0000: oV

MP2787 Rev. 1.0
8/17/2023

MPS Proprietary Information. Patent Protected. Unauthorized Photocopy and Duplication Prohibited.
© 2023 MPS. All Rights Reserved.

MonolithicPower.com

76



MP2787 — 7S TO 16S BATTERY MONITOR WITH COULOMB COUNTING

LSB:
Returns the battery pack current 0.00305176mV
RD_ITOP: Bits[15:0]: reading (synchronous to VTOP_V). N~
. : Read-only 0x0000 RNG: -100mV
0x6B VTOP_| Signed short integer, and ranges 99.997mV
from -32768 to +32767 10 +99.997m
] 0x0000: OmV
LSB:
. . L . . 0.15259mV
(I;QXDB_CVCELLl. CleltEsL[F.lO]v rRetzt(ljJir:s the cell 1 high-resolution Read-only 0x0000 RNG: OmV to
—— g 4999.85mV
0x0000: OmV
LSB:
0.00305176mV
RD_ICELL1: Bits[15:0]: Returns the cell 1 battery pack RNG: -100mV
current reading (synchronous with | Read-only 0x0000
0x6D CELL_1I_SYNC | fo ") V) to
— =" +99.99695mV
0x0000: OmV
LSB:
, P . , 0.15259mV,
ngB_EVCELLZ glltEsL[F.zO].v rRe(;t(;]irr?s the cell 2 high-resolution Read-only 00000 RNG = 0mV to
- g 4999.85mV,
0x0000 = OmV
LSB:
0.00305176mV
RD_ICELL2: Bits[15:0]: Returns the cell 2 battery pack RNG: -100mV
current reading (synchronous with | Read-only 0x0000
OX6F CELL_2 I_SYNC | fo ', V) to
—=Y) +99.99695mV
0x0000: OmV
LSB:
: Her1 4-01- - . 0.15259mV
(I?XD%VCELLS. (E_leItEsL[F.SO]V rRet;t(LjJir:s the cell 3 high-resolution Read-only 0x0000 RNG: OmV to
—— g 4999.85mV
0x0000: OmV
LSB:
0.00305176mV
RD_ICELL3: Bits[15:0]: Returns the cell 3 battery pack RNG: -100mV
current reading (synchronous with | Read-only 0x0000
0x71 CELL_3_I_SYNC CELL 3 V) to
— =" +99.99695mV
0x0000: OmV
LSB:
: er1 4.1 — . 0.15259mV
(I?XDY_ZVCELLA (B:Iltzsl_[F;lO]V rF;cztgiTs the cell 4 high-resolution Read-only 0X0000 RNG: OmV to
—— g 4999.85mV
0x0000: OmV
LSB:
0.00305176mV
RD_ICELL4: Bits[15:0]; Returns ihe cell 4 batiery pack RNG: -100mV
current reading (synchronous with | Read-only 0x0000
0x73 CELL_4 | _SYNC CELL_4 V) to
— = +99.99695mV
0x0000: OmV
LSB:
. . L . . 0.15259mV
(FJQXDYZVCELLS. gB:IItESI_[iA.SO]V rRe(;tduiws the cell 5 high-resolution Read-only 0x0000 RNG: OmV to
—— g 4999.85mV
0x0000: OmV
LSB:
0.00305176mV
RD_ICELLS5: Bits[15:0]; Returns the cell 5 battery pack RNG: -100mV
current reading (synchronous with | Read-only 0x0000
0x75 CELL 5 1 SYNC CELL_5 V) to
V) +99.99695mV
0x0000: OmV
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LSB:
. : .AT- . - 0.15259mV
(I?XD%VCELLS. gB:lltEsL[FéO]v rRetzt(ljJirrr]ws the cell 6 high-resolution Read-only 0x0000 RNG: OmV to
—— 9 4999.85mV
0x0000: OmV
LSB:
0.00305176mV
RD_ICELLS: Bits[15:0]: Returns the cell 6 battery pack RNG: -100mV
OX77 CELL 6 1 SYNC current reading (synchronous with | Read-only 0x0000 to
CELL 6_V). +99.99695mV
0x0000: OmV
LSB:
. ; .01 P— . 0.15259mV
(I?XDY_SVCELLI glltEsL[F.?O]v rRe(;t(;]irr?s the cell 7 high-resolution Read-only 00000 RNG: OmV to
—I- 9 4999.85mV
0x0000: OmV
LSB:
0.00305176mV
RD_ICELLT: Bits[15:0]; Returns the cell 7 battery pack RNG: -100mV
OX79 CELL 7 1 SYNC current reading (synchronous with | Read-only 0x0000 to
CELL 7_V). +99.99695MV
0x0000: OmV
LSB:
: Her1 4-01- - . 0.15259mV
(I?XDﬂ\VCELLS. (E_B?IItESL[FéO]V rRet;t(LjJir:s the cell 8 high-resolution Read-only 0x0000 RNG: OmV to
—°- 9 4999.85mV
0x0000: OmV
LSB:
0.00305176mV
RD_ICELLS: Bits[15:0]: Returns the cell 8 battery pack RNG: -100mV
OX7B CELL 8 | SYNC current reading (synchronous with | Read-only 0x0000 to
CELL_8_V). +99.99695mV/
0x0000: OmV
LSB:
) ) . _— . 0.15259mV
(I?XDY_CVCELLQ. ElltEsL[FéO]v rF;cztgiTs the cell 9 high-resolution Read-only 0X0000 RNG: OmV to
—7— 9: 4999.85mV
0x0000: OmV
LSB:
0.00305176mV
RD_ICELLO: Bits[15:0]: Returns the cell 9 battery pack RNG: -100mV
OX7D CELL 9 | SYNC current reading (synchronous with | Read-only 0x0000 to
CELL_S_V). +99.99695mV/
0x0000: OmV
LSB:
. ; .AT- . - 0.15259mV
(FJQXDY_EVCELLlo. gB:lltEsL[tA.log. v rRetztgiTs the cell 10 high-resolution Read-only 0x0000 RNG: OmV to
0 9: 4999.85mV
0x0000: OmV
LSB:
RD ICELL10: Bits[15:0]: Returns the cell 10 battery pack OR?\IO§051107£:]“\\/
OXTE ) CELL_10_I_ current reading (synchronous with | Read-only 0x0000 ) to
SYNC CELL_10 V). +99.99695mV
0x0000: OmV
LSB:
. ; .AT- . - 0.15259mV
(F){XDSBVCELLll. nglltEsL[tA.lOl]. v rReZtéli?s the cell 11 high-resolution Read-only 0x0000 RNG: OmV to
—— 9 4999.85mV
0x0000: OmV
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LSB:
RD ICELL11: Bits[15:0]: Returns the cell 11 battery pack OR?\IOSOSE()?(?”T\\//
v ’ CELL_11_I_ current reading (synchronous with | Read-only 0x0000 )
0x81 SYNC CELL 11 V) o
V) +99.99695mV
0x0000: OmV
LSB:
. ; .01 P - 0.15259mV
(I?XDS_ZVCELle. Cleltzsl_[i4.102]. v rRe(;t(;]irr?s the cell 12 high-resolution Read-only 00000 RNG: OmV to
—o- g 4999.85mV
0x0000: OmV
LSB:
RD ICELL12: Bits[15:0]: Returns the cell 12 battery pack OR(')\IOSOSllg(?r;n\\//
> ’ CELL_12_1_ current reading (synchronous with | Read-only 0x0000 '
0x83 SYNC CELL_12 V) 0
—c=N +99.99695mV
0x0000: OmV
LSB:
: Her1 4-01- - . 0.15259mV
(I?XDSZVCELLB. (leItEsL[F.lOs!. v rRet;t(LjJir:s the cell 13 high-resolution Read-only 0x0000 RNG: OmV to
o g 4999.85mV
0x0000: OmV
LSB:
RD ICELL13: Bits[15:0]: Returns the cell 13 battery pack OR(')\IOSOSllgotSmm\\//
- ' CELL_13_I_ current reading (synchronous with | Read-only 0x0000 '
0x85 SYNC CELL 13 V) o
— =" +99.99695mV
0x0000: OmV
LSB:
) . . - . 0.15259mV
(I?XDS_E;VCELLM. ElltEsL[F.le. v Irziltgiws the cell 14 high-resolution Read-only 0X0000 RNG: OmV to
o g 4999.85mV
0x0000: OmV
LSB:
RD ICELL14: Bits[15:0]: Returns the cell 14 battery pack OR(')\IOSO_5110706mm\\//
- ' CELL_14_1_ current reading (synchronous with | Read-only 0x0000 '
0x87 SYNC CELL_10_V) to
— = +99.99695mV
0x0000: OmV
LSB:
, ) . . . 0.15259mV
(FJQXD8_8VCELL15. gB:lltEsL[tA.lOs]. v rRetztgiTs the cell 15 high-resolution Read-only 0x0000 RNG: OmV to
- g 4999.85mV
0x0000: OmV
LSB:
RD ICELL15: Bits[15:0]: Returns the cell 15 battery pack OR?\IO§051107£:]“\\/
= ) CELL_15_I_ current reading (synchronous with | Read-only 0x0000 '
0x89 SYNC CELL_15_V) o
— =" +99.99695mV
0x0000: OmV
LSB:
. ; .01 : . 0.15259mV
(F)sz87AVCELL16' nglltEsl_[tA.lOé. v rReZtéliws the cell 16 high-resolution Read-only 0x0000 RNG: OmV to
—o- g 4999.85mV
0x0000: OmV
LSB:
RD ICELL16: Bits[15:0]: Returns the cell 16 battery pack OR?\IO(§051107($WT\\//
= ) CELL_16_1_ current reading (synchronous with | Read-only 0x0000 )
0x8B SYNC CELL 16 V) o
- =7 +99.99695mV
0x0000: OmV
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LSB:
0.00305176%
Returns the NTC4 high-resolution of NTCB
RD_VNTCA4: Bits[14:0]: voltage ADC reading. This reading Read-only 0x0000 RNG: 0% to
0x8C NTC4_HIRES_V | is ratiometric to NTCB, which has a 99.99695% of
3.3V nominal value. NTCB
0x0000: 0% of
NTCB
LSB:
0.00305176%
Returns the NTC3 high-resolution of NTCB
RD_VNTC3: Bits[14:0]: voltage ADC reading. This reading Read-onl 0X0000 RNG: 0% to
0x8D NTC3_HIRES_V | is ratiometric to NTCB, which has a y 99.99695% of
3.3V nominal value. NTCB
0x0000: 0% of
NTCB
LSB:
0.00305176%
Returns the NTC2 high-resolution of NTCB
RD_VNTC2: Bits[14:0]: voltage ADC reading. This reading Read-only 0X0000 RNG: 0% to
Ox8E NTC2_HIRES_ V | is ratiometric to NTCB, which has a 99.99695% of
3.3V nominal value. NTCB
0x0000: 0% of
NTCB
LSB:
0.00305176%
Returns the NTC1 high-resolution of NTCB
RD_VNTC1: Bits[14:0]: voltage ADC reading. This reading Read-onl 0x0000 RNG: 0% to
O0x8F NTC1_HIRES_V | is ratiometric to NTCB, which has a y 99.99695% of
3.3V nominal value. NTCB
0x0000: 0% of
NTCB
LSB:
. Bits[14:0]: . . 0.1007mV
S)PQBVGP'OQ" GPIO3_ \ch‘j:ggfrég%isgp'OS high-resolution | pead-only |  0x0000 | RNG:OmVto
VOLTAGE ) 3299.9mV
0x0000: OmV
LSB:
. Bits[14:0]: . . 0.1007mV
g(Dg—lVGP'OZ' GPIO2_ \Fle;:gg;srg;isgmoz high-resolution | - oo donly |  0x0000 | RNG:OmVto
VOLTAGE ) 3299.9mV:
0x0000: OmV
LSB:
. Bits[14:0]: . . 0.1007mV
g(Dg—ZVGP'Ol' GPIO1_ \ch‘j:ggfrég%ifgp'01 high-resolution | - poadonly |  0x0000 | RNG:OmVto
VOLTAGE ) 3299.9mV
0x0000: OmV
Returns the die temperature high-
resolution reading, which is LSB:

. Bits[14:0]: proportional to the internal die 0.01481°C
RD_TDIE: DIE T temperature. The temperature can | Read-only 0x0000 RNG:
0x93 VOLTAGE be calculated with the following -269.12°C 1o

equation: +216.16°C
0x4D93: 25°C

T = Reading x 0.01481 - 269.12°C
LSB:

i 0.10071mV

RD_V1P8: Bits[14:0]: R_eturns the_ 1.8 r_egulator (vDD) Read-only 0x0000 RNG:0mV to
0x94 VDD_VOLTAGE | high-resolution reading. 3299.965mV,
0x0000: OmV
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LSB:
. 0.20141mV
RD_V3P3: Bits[14:0]: Returns the 3.3V regulator (3V3) ) !
0x95 3V3_VOLTAGE high-resolution reading. Read-only 0x0000 RNG: OmV to
6599.6mV,
0x0000: OmV
LSB:
RD V5: Bits[14:0]: Returns the REGIN high-resolution 0.20141mV
= REGIN_ ; Read-only 0x0000 RNG: OmV to
0x96 reading.
VOLTAGE 6599.6mV,
0x0000: OmV
. 0: The Coulomb counter is not
CC_STS: Bit[0]: .
Ox97 CC_STATUS rL.mnlng . . Read-only 0x0 N/A
1: The Coulomb counter is running
This field reports the status of the
feature command scheduler.
ADC_STS: Bits[9:8]: 0x0: Free
— . Read-only 0x0 N/A
0x98 FSM_STS 0x1: Executing voltage ADC scan
0x2: Executing cell-balancing
0x3: Executing open-wire detection
This field reports the status of the
internal scheduler.
_ Bits[12:11]: 0x0: Idle
ADC_STS: INT_ Ox1: Refreshing voltage protection | Read-only 0x0 N/A
0x98 SCHEDULER reading
0x2: Ready for the feature
command
0x3: Not allowed
. Write 1 to this bit to start a high-
ADC_CTRL: Bit[0]: . 1: Execute
0X99 ADC SCAN GO resolution scan for all the selected R/W 0x0 this function
- - channels.

. Bit[1]: Reports whether the high-resolution .
ADC_CTRL: SCAN_DONE_ voltage scan status is complete | Read-only 0x0 O'_ False
0x99 1: True

STS (true) or not (false).
Bit[2]: Reports whether an error _has
ADC_CTRL: SCAN_ERROR_ occurrgd when starting thg high- Read-only 0x0 O:. False
0x99 resolution voltage scan (e.qg. if open- 1: True
STS . o .
wire detection is already running).
CC_CFG: Bit[0]: Enables Coulomb counting R/W (can 0: Disabled
. lock to 0x0 (OTP) .
0x9A CC_EN accumulation. 1: Enabled
read-only)
. Controls whether Coulomb counting
CC_CFG: Bit[1]: . 0: False
OXIA CC_EN_CTRL conversions can occur. Wh_en true, R/W 0x0 (OTP) 1 True
CC_EN can start a conversion.
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CC_CFG:
Ox9A

Bit[3]:
CC_PWR_SAVE

Enables the Coulomb counter to
operate in power-save mode. When
disabled, power-save mode is not
used.

Power-save mode reduces overall
current consumption at the expense
of accuracy, since the current is
effectively assumed to be constant
during the interval of hardware
monitoring scan. Power-save mode
refreshes the IADC reading only
during a refreshing voltage
monitoring, and it accumulates the
results of the last conversions
without running the ADC to obtain a
new reading during the feature
command ready scheduler.

R/W

0x0 (OTP)

0: Disabled
1: Enabled

CC_CFG:
Ox9A

Bit[4]:
CC_DONE

Reports whether Coulomb counting
accumulation has completed.

Read-only

0x0

0: False
1: True

CC_CFG:
Ox9A

Bit[5]:
CC_ERROR_
STS

Reports whether a Coulomb
counting state machine error has
been detected.

Read-only

0x0

0: Not
detected
1: Detected

CC_CFG:
Ox9A

Bits[13:8]:
CC_INT_CNT

Sets the Coulomb  counter
integration length. The length is set
as the number of time slots (32ms
each). This register should only be
updated when Coulomb counting is
not active.

0x00: 1 slot (32ms)
0x01: 2 slots (64ms)

0x3F: 64 slots (2048ms)

R/W

0x3F (OTP)

N/A

CC_CFG:
Ox9A

Bit[14]:
CC_B2B_ACC_
CTRL

Controls back-to-back accumulation
mode. When enabled, a new
Coulomb  counting  conversion
automatically restarts as soon as
the current count is completed. With
back-to-back conversions enabled,
the CC_RT ACC LSBS and
CC_RT_ACC_MSBS registers are
automatically cleared and do not
report the progress of the new
accumulation.

R/W

0x0 (OTP)

0: Disabled
1: Enabled

TRIMG_IPCB:
0x9B

Bits[9:0]:
|_PCB_GAIN_
VALUE

Current-sense PCB gain correction
can compensate for sense resistors
and SMT variation. The correction is
applied to both Coulomb counting
and synchronous current ADC
readings. It is not applied to OC
detection. The encoding is in binary
complement format, where LSB =
0.0244% and ranges between
+12.5%.

R/W (can
lock to
read-only)

0x000 (MTP)

LSB: 0.0244%

RNG -12.5%

to +12.476%,
0x000: 0%
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Enables the cell readings to be
updated during the high-resolution

. Bit[0]: voltage ADC scan, according to the R/W (can L
EX%—CSCANO' SCAN_VCELLS_ | enable setting of each individual lock to 0x1 (OTP) (i Elr?:t?llsg

EN cell. When disabled, the cell | read-only) )
readings are excluded from the
high-resolution voltage ADC scan.

. Bit[1]: Enables the VTOP reading to be R/W (can A
HR_SCANO: SCAN_VTOP_ updated during the high-resolution lock to 0x1 (OTP) O'_ Disabled
0x9C 1: Enabled

EN voltage ADC scan. read-only)
Enables GPIO readings to be

. N updated during the high-resolution R/W (can .
HR_SCANO: Bit[3]: . 0: Disabled
OX9C SCAN_GPIO_EN voItage_Al?C scan, according to lock to 0x1 (OTP) 1 Enabled

each individual GPIO enable | read-only)
setting.
Enables the NTCs scan to be

. Bit[4]: updated during the high-resolution R/W (can o
HR_SCANO: SCAN_NTCS_ voltage ADC scan, according to the lock to 0x1 (OTP) 0'_ Disabled
0x9C ; L8 1: Enabled

EN enable setting of each individual | read-only)
NTC channel.

. — Enables the die temperature to be R/W (can o
HR_SCANO: Bit[5]: . g . 0: Disabled
OXIC SCAN_DIE_T updated during the high-resolution lock to 0x1 (OTP) 1: Enabled

voltage ADC scan. read-only)

. Bit[6]: Enables VDD, REGIN, and 3.3V | R/W (can e
EXF;—CSCANO' SCAN_LDOS _ readings to be updated during the lock to 0x0 (OTP) (i Eﬁ:&fg

EN high-resolution voltage ADC scan. read-only) )
Enables the battery pack current
reading synchronous to each cell to
be wupdated during the high- RW (can
HR_SCANO: Bit[8]: resolution voltage ADC scan, lock to 0x1 (OTP) 0: Disabled
0x9C CELL_SYNC_EN | following the enable setting of each read-only) 1: Enabled
individual cell. When disabled, no y
synchronous cell current reading
can be updated.
Enables the battery pack current
reading that is synchronous with the
. Bit[9]: VTOP reading to be updated during R/W (can .
I(;|XR9_CSCANO. VTOP_SYNC_ the high-resolution voltage ADC lock to 0x1 (OTP) (i Eﬁ:ﬁllgg
EN scan. When  disabled, the | read-only) ’
synchronous VTOP current reading
cannot be updated.
Enables ADC cell measurement
compensation for the voltage drop
Bit[11]: caused by the cell input resistor,
HR_SCANO: ’ Rcew_riter.  This  configuration 0: Disabled
0x9C S(E)k/IfElK_ should be enabled when the input RIW 0x0 (OTP) 1: Enabled
filter resistance exceeds 500Q. For
RceLL_riLTer values below 500Q, this
should be disabled.
Enables the cell 1 high-resolution
Bit[O]: voltage. Effective when
HR_SCAN1: ' SCAN_VCELLS _EN is enabled. If 0: Disabled
0x9D CELL_1 VI_ CELL_SYNC_EN is enabled, the RIW Ox1 (OTP) 1: Enabled
READ_EN - .
current reading synchronous with
cell 1 is also provided.
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Enables the cell 2 high-resolution
Bit[1]: voltage. Effective when
HR_SCANL1: ’ SCAN_VCELLS_EN is enabled. If 0: Disabled
0x9D SE;LD—ZE—RI/I— CELL_SYNC_EN is enabled, the RIW Ox1 (OTP) 1: Enabled
- current reading synchronous with
cell 2 is also provided.
Enables the cell 3 high-resolution
Bit[2]: voltage. Effective when
HR_SCANI1: ’ SCAN_VCELLS_EN is enabled. If 0: Disabled
0x9D SE;IE)_SE_III/I_ CELL_SYNC_EN is enabled, the RIW Ox1 (OTP) 1: Enabled
- current reading synchronous with
cell 3 is also provided.
Enables the cell 4 high-resolution
Bit[3]: voltage. Effective when
HR_SCANL1: ’ SCAN_VCELLS _EN is enabled. If 0: Disabled
0x9D EE;LD—A'E—XI— CELL_SYNC_EN is enabled, the RIW Ox1 (OTP) 1: Enabled
- current reading synchronous with
cell 4 is also provided.
Enables the cell 5 high-resolution
Bit[4]: voltage. Effective when
HR_SCANL: ’ SCAN_VCELLS_EN is enabled. If 0: Disabled
0x9D EE;LD_SE_IEI/I_ CELL_SYNC_EN is enabled, the RIW Ox1 (OTP) 1: Enabled
- current reading synchronous with
cell 5 is also provided.
Enables the cell 6 high-resolution
Bit[5]: voltage. Effective when
HR_SCANL: ’ SCAN_VCELLS_EN is enabled. If 0: Disabled
0x9D (FEE}&IE)_GE_IEI/I_ CELL_SYNC_EN is enabled, the RIW Ox1 (OTP) 1: Enabled
- current reading synchronous with
cell 6 is also provided.
Enables the cell 7 high-resolution
Bit[6]: voltage. Effective when
HR_SCANLI: ’ SCAN_VCELLS_EN is enabled. If 0: Disabled
0x9D v CELL SYNC_EN is enabled, the | ~W OXL(OTP) | 1. Enabled
- current reading synchronous with
cell 7 is also provided.
Enables the cell 8 high-resolution
Bit[7]: voltage. Effective when
HR_SCANL1: ) SCAN_VCELLS_EN is enabled. If 0: Disabled
0x9D e rvoa Ve CELL SYNC_EN is enabled, the | W OXL(OTP) | 4. Enabled
- current reading synchronous with
cell 8 is also provided.
Enables the cell 9 high-resolution
Bit[8]: voltage. Effective when
HR_SCANL1: ’ SCAN_VCELLS _EN is enabled. If 0: Disabled
0x9D CR:E;LD_QE_III/I_ CELL_SYNC_EN is enabled, the RIW Ox1 (OTP) 1: Enabled
- current reading synchronous with
cell 9 is also provided.
Enables the cell 10 high-resolution
Bit[9]: voltage. Effective when
HR_SCANL1: ’ SCAN_VCELLS _EN is enabled. If 0: Disabled
0x9D CR:E'I&LD—lé)NVI— CELL_SYNC_EN is enabled, the RIW Ox1 (OTP) 1: Enabled
- current reading synchronous with
cell 10 is also provided.
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Enables the cell 11 high-resolution
. . voltage. Effective when
HR_SCANL: g'é[ﬁf]'ll Vi SCAN_VCELLS_EN is enabled. If R((\)’zk(fg“ ox1 (OTp) | O:Disabled
0x9D i CELL_SYNC_EN is enabled, the 1: Enabled
READ_EN : . read-only)
current reading synchronous with
cell 11 is also provided.
Enables the cell 12 high-resolution
. . voltage. Effective when
HR_SCANL: g'é[ﬁ]'lz v SCAN_VCELLS_EN is enabled. If R{(‘)"ék(‘t:g“ oxt (oTp) | O Disabled
0x9D . CELL_SYNC_EN is enabled, the 1: Enabled
READ_EN — — . read-only)
current reading synchronous with
cell 12 is also provided.
Enables the cell 13 high-resolution
. . voltage. Effective when
HR_SCANL: Bit[12]: SCAN_VCELLS_EN is enabled, If | R/W (can 0: Disabled
CELL_13_VI_ - lock to 0x1 (OTP) .
0x9D CELL_SYNC _EN is enabled, the 1: Enabled
READ_EN — — . read-only)
current reading synchronous with
cell 13 is also provided.
Enables the cell 14 high-resolution
. . voltage. Effective when
HR_scany: | otlSF SCAN_VCELLS_EN is enabled. It | R (©an | (oTp) | O:Disabled
0x9D o CELL_SYNC_EN is enabled, the 1: Enabled
READ_EN - . read-only)
current reading synchronous with
cell 14 is also provided.
Enables the cell 15 high-resolution
. . voltage. Effective when
HR_scany: | otk SCAN_VCELLS_EN is enabled. It | R (a0 | (oTp) | O:Disabled
0x9D S - CELL_SYNC_EN is enabled, the 1: Enabled
READ_EN : . read-only)
current reading synchronous with
cell 15 is also provided.
Enables the cell 16 high-resolution
. . voltage. Effective when
HR_scaNy: | 2Dk SCAN_VCELLS_EN is enabled. If | <1v (a0 | (oTp) | ©:Disabled
0x9D READ EN CELL_SYNC_EN is enabled, the read-only) 1: Enabled
- current reading synchronous with y
cell 16 is also provided.
. Bit[0]: Enables the GPIO1 high-resolution R/W (can o
I(;|XR9_ESCAN2. GPIO1_READ _ voltage. Effective when lock to 0x0 (OTP) (i Eﬁ;&lgg
EN SCAN_GPIO_EN is enabled. read-only) ’
. Bit[1]: Enables the GPIO2 high-resolution R/W (can .
S)Z—ESCANZ' GPIO2_READ_ voltage. Effective when lock to 0x0 (OTP) (i gﬁ:&fg
EN SCAN_GPIO_EN is enabled. read-only) ’
. Bit[2]: Enables the GPIO3 high-resolution R/W (can o
I(-)|XRg_ESCAN2. GPIO3_READ_ voltage. Effective when lock to 0x0 (OTP) (i [é'::algg
EN SCAN_GPIO_EN is enabled. read-only) ’
. Bit[5]: Enables the NTC1 high-resolution R/W (can e
g'g—ESCANZ' NTC1_READ_ voltage scan. Effective when lock to 0x0 (OTP) (i E'ﬁ:&fg
EN SCAN_NTCS_EN is enabled. read-only) ’
. Bit[6]: Enables the NTC2 high-resolution R/W (can .
I(-)|XRg_ESCAN2. NTC2_READ_ voltage scan. Effective when lock to 0x0 (OTP) (i [é'::algg
EN SCAN_NTCS_EN is enabled. read-only) ’
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. Bit[7]: Enables the NTC3 high-resolution R/W (can .
I(—)|XR9_ESCAN2. NTC3_READ_ voltage scan. Effective when lock to 0x0 (OTP) (i Iélr?:t?llgg
EN SCAN_NTCS_EN is enabled. read-only) ’
. Bit[8]: Enables the NTC4 high-resolution R/W (can e
gXF;—ESCANZ' NTC4_READ_ voltage scan. Effective when lock to 0x0 (OTP) (i Eﬁg&fg
EN SCAN_NTCS_EN is enabled. read-only) )
Communication
Field Bit Encoding
Address Name . I Value Reset '
and Location Position and Description Type (OTPIMTP) LSB and
Name Range
When CRC is enabled, this register
defines the size of the readback in
Bits[5:0]: words before appending a CRC. LSB: 1 word,
SILC_INFOL: XFR_NUM_RD_ | After each read transaction, this bit RIW 0x01 RNG: 110 63
O0xA0 WORDS self-resets back to 2 bytes. words
0x00: 0 words
6'b000001: 1 word / 2 bytes
6'b111111: 63 words / 126 bytes
. Bit[2]: R/W (can s
COMMLCFS: | Usecomm_ | Eneblee the use of cic ovr e | "ops” | g ore) | G Dsbe
CRC ) Read-only) '
. . . R/W (can
COMM_CFG: Bits[14:8]: Sets the configurable device
OXA3 DEVICE_ADD | address. lockto '~} 0x01 (MTP) NIA
read-only)
Cell-Balancing
Field Bit Encoding
Address Name . I Value Reset '
and Location Position and Description Type (OTPIMTP) LSB and
Name Range
BAL_STS: Bit[0]: Reports whether cell-balancing is 0: False
e ' BALANCING_ ) Read-only 0x0 "
OxA4 ACTIVE currently ongoing. 1: True
Shows the number of balancing
cycles that are actually performed. If
any balancing cycle is skipped, the
reason can be verified by reading
Bits[6:1]: AUTO_BAL_SKIPPED_HOT,
BAL_STS: AUTO_ AUTO_BAL_SKIPPED_DISCHAR )
OxA4 BALANCING_ GE, Read-only 0x00 N/A
COUNT_STS AUTO_BAL_SKIPPED_STANDBY,
or
AUTO_BAL_SKIPPED_CHARGE.
This register is not updated when
AUTO_BAL_ALWAYS is enabled.
Bit[7]: When true, balancing cycles were |
BAL_STS: AUTO_BAL_ - ! 0: False
OXAZ SKIPPED._ skipped due to a detected charge | Read-only 0x0 1 True
CHARGE current.
Bit[8]: When true, balancing cycles were
BAL_STS: AUTO_BAL_ skipped du,e to a detected standb Read-onl 0x0 O: False
OxA4 SKIPPED_ PP y y 1: True
STANDBY current.
Bit[9): When true, balancing cycles were
BAL_STS: AUTO_BAL_ skipped dué to a detected discharge | Read-onl 0x0 O: False
0xA4 SKIPPED_ i, 9 y 1: True
DISCHARGE )
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. Bit[10]: When true, balancing cycles were .
(I?)?A_ESTS. AUTO_BAL _ skipped due to the die temperature | Read-only 0x0 %,'fr?:fg

SKIPPED_HOT being too hot. '

. Bit[0]: When true, cell 1 is balanced during .
SQA_S_LIST. CELL_1_TO_ the next balancing session. When R/W 0x0 Ol'_'.:l.arl:f:

BALANCE false, cell 1 is skipped. '

. Bit[1]: When true, cell 2 is balanced during .
gz:S—LIST' CELL_2_TO_ the next balancing session. When R/W 0x0 %,'fr?:fg

BALANCE false, cell 2 is skipped. '

. Bit[2]: When true, cell 3 is balanced during .
g)ﬁi‘S—LIST' CELL_3 TO_ the next balancing session. When R/W 0x0 01_';?5:

BALANCE false, cell 3 is skipped. '

. Bit[3]: When true, cell 4 is balanced during .
gz:S—LIST' CELL_4 TO_ the next balancing session. When R/W 0x0 %,'fr?:fg

BALANCE false, cell 4 is skipped. '

. Bit[4]: When true, cell 5 is balanced during .
g@ol\‘gLIST' CELL_5 TO_ the next balancing session. When R/W 0x0 %'Er?:fee

BALANCE false, cell 5 is skipped. '

. Bit[5]: When true, cell 6 is balanced during .
(E)’:;(AA_S_LIST. CELL_6 TO_ the next balancing session. When R/W 0x0 Ol'_'.:l.?:fs

BALANCE false, cell 6 is skipped. '

. Bit[6]: When true, cell 7 is balanced during )
ng‘gLIST' CELL_7_TO_ the next balancing session. When R/W 0x0 Ol'fl.?:f:

BALANCE false, cell 7 is skipped. '

. Bit[7]: When true, cell 8 is balanced during .
(I?;(AA_S_LIST. CELL_8 TO_ the next balancing session. When R/W 0x0 Ol.-l_:rarlluss

BALANCE false, cell 8 is skipped. '

. Bit[8]: When true, cell 9 is balanced during .
g@i‘s—LIST' CELL_9_TO_ the next balancing session. When R/W 0x0 %,Er?:f:

BALANCE false, cell 9 is skipped. '

. Bit[9]: When true, cell 10 is balanced .
gf‘kS—LIST' CELL_10_TO_ during the next balancing session. If R/W 0x0 %_Fr?:f:

BALANCE false, cell 10 is skipped. )

. Bit[10]: When true, cell 11 is balanced .
g@i‘s—LIST' CELL_11_TO_ during the next balancing session. R/W 0x0 %,ﬁ.?:f:

BALANCE When false, cell 11 is skipped. '

. Bit[11]: When true, cell 12 is balanced )
(I?XAA_S_LIST. CELL_12 TO_ during the next balancing session. R/W 0x0 %_Frarl:fs

BALANCE When false, cell 12 is skipped. '

. Bit[12]: When true, cell 13 is balanced .
(?QA‘S—LIST' CELL_13 TO_ during the next balancing session. R/W 0x0 %,Er?:fs

BALANCE When false, cell 13 is skipped. '

. Bit[13]: When true, cell 14 is balanced )
(I?XAAI\_S_LIST. CELL_14_TO_ during the next balancing session. R/W 0x0 ol'_'.:l.arl:f:

BALANCE When false, cell 14 is skipped. '

. Bit[14]: When true, cell 15 is balanced .
(I?;(AA_S_LIST. CELL_15 TO_ during the next balancing session. R/W 0x0 %_Er?:fs

BALANCE When false, cell 15 is skipped. '

. Bit[15]: When true, cell 16 is balanced )
(I?XAA_S_LIST. CELL_16_TO_ during the next balancing session. R/W 0x0 ol'_'.:l.arl:f:

BALANCE When false, cell 16 is skipped. '

MP2787 Rev. 1.0
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Controls the start for both manual
BAL_CTRL: Bit[0]: and automatic cell-balancing. When RIW 0x0 0: Off
OxA6 BALANCE_GO the bit is turned on, balancing 1: On
begins.
BAL_CTRL: Bit[1]: Reports whether cell-balancing is 0: False
—~ ) BAL_DONE_ Read-only 0x0 "
OxA6 completed. 1: True
STS
. Bit[2]: Reports whether an error occurs )
BAL_CTRL: BAL_ERROR_ when balancing starts (e.g. if open- | Read-only 0x0 0._Fa|se
OxA6 . S . 1: True
STS wire detection is already running).
This register is used only when
automatic cell-balancing is enabled.
This feature is only available on I1°C
Bit[0]: versions of the MP2787.
BAL_CFG:
OXA7 BALANCE_ 0: Register control (BALANCE_GO) RIW 0x0 (OTP) N/A
MODE_CTRL 1: GPIO3 control (the direction of
GPIO3 is set as input, and the input
type is set as digital input). When set
to high, balancing begins.
BAL CFG: Bit[1]: Controls the cell-balancing mode. R/W (can
OXA7 BALANCE_ 0: Manual cell-balancing lock to 0x0 (OTP) N/A
MODE_REG 1: Automatic cell-balancing read-only)
This register is used only when
automatic cell-balancing is enabled.
When disabled, automatic cell-
balancing uses BAL_REPETITION
to control how many iterations the
device repeats. When enabled,
. Bit[2]: balancing continues until the R/W (can .
(?Q'\'?—CFG' AUTO_BAL_ BALANCE_GO registerissettoOor |  lock to 0x0 (OTP) (i', [é's:gllsg
ALWAYS the balancing list is empty. To stop | read-only) '
constant automatic cell-balancing
before the balancing list is empty,
change this bit to disabled. A cell-
balancing done interrupt is triggered
if balancing ends because the
balancing list is empty.
LSB: 1
Bits[7:3]: Sets the number of repetitions for repetition
BAL_CFG: BAL e each execution of the balancing list. RIW OXIF (OTP) RNG: 0to 31
OxA7 REPETITION When set to 31 repetitions, 32 repetitions,
balancing cycles are executed. 0x00: 0
repetitions
Sets the qualifying minimum cell LSB: 39mV
voltage to run automatic cell- R.NG'
. . . balancing. When a cell is below this ZSOOmV to
(I?;(AA_8_THR. E':Iltzsl_[E-OéAL MIN level, _it i_s eX(_:Iuded from_ Fhe R/W 0x21 (OTP) 4961mV
- = balancing list, while other qualifying 0X00:
cells can be balanced if they meet 2500rﬁv
applicable criteria.
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BAL_THR:
OXA8

Bit[6]:
ABAL_ON_
CHARGE

This register is used only when
automatic cell-balancing is enabled.

0: Automatic balancing does not run
when there is a charge current that
exceeds the charge standby
threshold

1: Automatic balancing can run
when there is a charge current that
exceeds the charge standby
threshold

R/W

0x0

0: Disabled
1: Enabled

BAL_THR:
OxA8

Bit[7]:
ABAL_ON_STBY

This register is used only when
automatic cell-balancing is enabled.

0: Automatic balancing does not run
when the charge current is between
0 and the standby threshold
1: Automatic balancing can run
when the charge current is between
0 and the standby threshold

R/W

0x0

N/A

BAL_THR:
0xA8

Bit[9]:
STOP_ON_HOT

0: Do not suspend automatic cell-
balancing if the silicon digital die
temperature is too hot
1: Suspend automatic cell-
balancing if the silicon digital die
temperature is too hot

R/W

0x0

N/A

BAL_THR:
0OxA8

Bits[12:10]:
BAL_MSM_TH

The cell-balancing threshold used
by the automatic cell-balancing
algorithm.

R/W

0x2 (OTP)

LSB:
9.765mV
RNG: 19.5mV
to 87.85mV
0: 19.5mV

Memory Control

Address Name
and Location

Field Bit
Position and
Name

Description

Type

Value
Reset
(OTP/MTP)

Encoding,
LSB and
Range

0xB4

MEM_STATUS:

Bits[5:3]:
MTP_STATUS

Returns the thermometer-coded
confirmation status of the MTP:

3'bxx1: MTP Page 1 has been fully
configured, and the NVM-backed
registers can be loaded and use CRC if
enabled

3'bx1x: MTP Page 2 has been fully
configured, and the NVM-backed
registers can be loaded and use CRC if
enabled

3’b1xx: MTP Page 3 has been fully
configured, and the NVM-backed
registers can be loaded and use CRC if
enabled

Read-only

0x1

N/A

OTP_CRC_
STATUS:
0xB6

Bit[15]:
OTP_CRC_
ERROR

Reports whether an OTP CRC error has
been detected. It is set by a CRC error
during OTP restoration, and is reset by
the restore command.

Read-only

0x0

0: Not
detected
1: Detected

NVM_CRC_
STATUS:
0xB7

Bit[15]:
MTP_CRC_
ERROR

Reports whether an MTP CRC error has
been detected. It is set by a CRC error
during MTP restoration, and it is reset by
the restore command.

Read-only

0x0

0: Not
detected
1: Detected

MP2787 Rev. 1.0
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OTP—,STORE— Bit[0]: Reserved. Do not change this register
CMD: R/W 0x0 N/A
RESERVED value.
0xB8
OTP—,STORE— Bit[1]: Reserved. Do not change this register
CMD: R/W 0x0 N/A
RESERVED value.
0xB8
OTP—,STORE— Bit[2]: Reserved. Do not change this register
CMD: R/W 0x0 N/A
RESERVED value.
0xB8
Store all MTP registers and the MTP
OTP STORE Bit[3]: CRC code in the NVM if
CMD: ~ | STORE_MTP_ | STORE_CMD_ACCESS CODE  has RIW 0x0 N/A
0xB8 cMD | been configured with the correct code.
This is a self-clearing register.
OTP—,STORE— Bit[4]: Reserved. Do not change this register
CMD: R/W 0x0 N/A
RESERVED value.
0xB8
Reports whether the store function is in
) progress.
OTP_STORE_ Bit[15]: )
CMD: STORE IN 0: Storage of register data to the MTP Read-only 0x0 N/A
0xBS PROGRESS memory is not in progress
1: Storage of register data to the MTP
memory is in progress
Bits[15:0]: Before enabling the STORE_MTP_CMD
i‘(l;gl;ggCMD_ STORE _ command, 0xA5B6 must be written to
CODE: CMD_ this register to allow for the store R/W 0x0000 N/A
' ACCESS_ command. This bit should be cleared
0xB9 .
CODE once storage is complete.

MP2787 Rev. 1.0
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LOCK REGISTER MAP

The MP2787 supports the configuration register lock function. This prevents critical safety settings from
changing due to unforeseen circumstances

All of the bits in an address that are not populated by a register should be treated as reserved. The value
of these reserved bits may be 0 or 1, and should be set to 0 when there are write operations changing
other bits in the same address. Setting these reserved bits to 0 does not change the value of the reserved
bits.

Once the lock bit is set to 1, it cannot be set to 0 unless the MP2787 is reset.

All of the locking bits support the MTP, and the default value is 0. If the lock bit in the MTP is set to 1, the
corresponding setting register cannot be modified anymore. Before setting the MTP command, carefully
consider whether to set the locking bit to 1.

Table 9 shows the lock register map.
Table 9: Lock Register Map

Register Location and Bit

o~ . Locked Address Name and Location Locked Field Bit Position and Name
Position for Locking

Bits[15:9]: WDT_BITE_CFG
OXAA: Bit[13] WDT_CFG: 0x10 Bits[8:2]: WDT_BARK_CFG
Bit[0]: WDT_COM_CTRL

Bit[8]: GPIO_LV_CFG

Bit[6]: WDT_RST_EN

Bit[5]: WDT_RPT

Bit[0]: ALERT_POL

Bit[11]: GPIO3_FSEL

Bit[10]: GPIO3_PUP

Bit[9]: GPIO3_TYPE

Bit[8]: GPIO3_IO

Bit[6]: GPI02_PUP

Bit[5]: GPI02_TYPE

Bit[4]: GP102_IO

Bit[2]: GPIO1_PUP

Bit[1]: GPIO1_TYPE

Bit[0]: GPIO1_IO

OXAA: Bit[8] RGL_CFG: 0x08 Bit[2]: V3P3_SHDN_EN

OXAA: Bit[6] STB_CFG: 0x06 Bits[5:4]: STBY_MONITOR_CFG
Bit[8]: NTC4_READ_EN

Bit[7]: NTC3_READ_EN

Bit[6]: NTC2_READ_EN

Bit[5]: NTC1_READ_EN

Bit[2]: GPIO3_READ_EN

OXAB: Bit[13] HR_SCANZ2: OX9E Bit[1]: GPI02_READ_EN

Bit[0]: GPIO1_READ_EN
Bit[15]: CELL_16_VI_READ_EN
Bit[14]: CELL_15_VI_READ_EN

OXAA: Bit[12] PINS_CFG: 0x0D

OxAA: Bit[11] GPIO_CFG: 0x0C

OxAB: Bit[14] HR_SCAN2: Ox9E

OxAB: Bit[12] HR_SCANL1: 0x9D )
Bit[13]: CELL_14 VI_READ_EN
Bit[12]: CELL_13 VI_READ_EN
MP2787 Rev. 1.0 MonolithicPower.com 91
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OXAB: Bit[11] TRIMG_IPCB: 0x9B Bits[9:0]: |_PCB_GAIN_VALUE
OXAB: Bit[6] DIE_CFG: 0x46 Bit[1]: DIE_TEMP_DIG_EN
Bit[5]: OC_CHG_ALARM_EN
. Bit[4]: OC_DCHG_ALARM_EN
OXAB: Bit[2] OCFT_CTRL: 0x2A _
Bit[1]: OC_CHG_EN_CTRL
Bit[0]: OC_DCHG_EN_CTRL
OXAB: Bit[0] INTO_EN: 0x19 Bit[15]: INT_ALERT_CTRL
OXAC: Bit[15] COMM_CFG: 0xA3 Bits[14:8]: DEVICE_ADD
OXAC: Bit[14] COMM_CFG: 0xA3 Bit[2]: USE_COMM_CRC
_ Bit[11]: CELL_12_VI_READ_EN
OXAC: Bit[13] HR_SCAN1: 0x9D _
Bit[10]: CELL_11_VI_READ_EN
OXAC: Bit[8] NTC_CFG: 0x47 Bit[10]: NTCB_DYNAMIC_ON
OXAC: Bit[7] NTC_CFG: 0x47 Bit[7]: NTC4_TYPE_SEL
OXAC: Bit[6] NTC_CFG: 0x47 Bit[6]: NTC4_EN
OXAC: Bit[5] NTC_CFG: 0x47 Bit[5]: NTC3_TYPE_SEL
OXAC: Bit[4] NTC_CFG: 0x47 Bit[4]: NTC3_EN
OXAC: Bit[3] NTC_CFG: 0x47 Bit[3]: NTC2_TYPE_SEL
OXAC: Bit[2] NTC_CFG: 0x47 Bit[2]: NTC2_EN
OXAC: Bit[1] NTC_CFG: 0x47 Bit[1]: NTC1_TYPE_SEL
OXAC: Bit[0] NTC_CFG: 0x47 Bit[0]: NTC1_EN
_ Bits[11:8]: CELL_UV_DG
OXAD: Bit[15] CELL_UV: 0x38 ,
Bits[7:0]: CELL_UV
, Bits[11:8]: CELL_OV_DG
O0xAD: Bit[14] CELL_OV: 0x39 .
Bits[7:0]: CELL_OV
NTCC_OTHR_DSG: 0x48 Bits[9:0]: NTC_CELL_HOT_DISCH
NTCC_UTHR_DSG: 0x49 Bits[9:0]: NTC_CELL_COLD_DISCH
OXAD: Bit[13] NTCC_OTHR_CHG: 0x4A Bits[9:0]: NTC_CELL_HOT_CHG
Bits[15:11]: NTC_CELL_HYST
NTCC_UTHR_CHG: 0x4B .
- - Bits[9:0]: NTC_CELL_COLD_CHG
OXAD: Bit[10] CELLS_CTRL: 0x00 Bits[3:0]: CELL_S_CTRL
OXAD: Bit[4] SELF_CFG: 0x56 Bit[6]: OTP_CRC_EN
OXAD: Bit[3] SELF_CFG: 0x56 Bit[3]: ADC_SELF_TEST_EN
OXAD: Bit[2] SELF_CFG: 0x56 Bit[2]: VDD_EN
OXAD: Bit[1] SELF_CFG: 0x56 Bit[1]: 3V3_EN
OXAD: Bit[0] SELF_CFG: 0x56 Bit[0]: REGIN_EN
Bits[14:8]: OC_DCHG_DG
OXAE: Bit[15] DSGOC_CFG: 0x2B Bit[5]: OC_DCHG_RNG
Bits[4:0]: OC_DCHG_LIM
Bits[14:8]: OC_CHG_DG
OXAE: Bit[14] CHGOC_CFG: 0x2C Bit[5]: OC_CHG_RNG

Bits[4:0]: OC_CHG_LIM
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0xBO: Bit[15] PACKFT_CTRL: 0x34 Bit[8]: CELL_DEAD_EN
. Bit[4]: CELL_OV_EN_CTRL
0xBO: Bit[13] CELLFT_CTRL: 0x35 .

Bit[1]: CELL_UV_EN_CTRL
0xBO: Bit[11] BAL_CFG: OxA7 Bit[2]: AUTO_BAL_ALWAYS
0xBO: Bit[10] BAL_CFG: OxA7 Bit[1]: BALANCE_MODE_REG

, Bit[0]: BALANCE_MODE_CTRL
0xBO: Bit[9] BAL_CFG: 0xA7

(I2C versions only)
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APPLICATION INFORMATION
PCB Layout Guidelines

Proper PCB layout is critical to reduce noise, and
to optimize the device’s accuracy and reliability.
For the best results, refer to Figure 21, Figure 22,
and Figure 23, and follow the guidelines below:

MP2787 — 7S TO 16S BATTERY MONITOR WITH COULOMB COUNTING

to each pin. Minimize the trace inductance
from these pins to AGND (see Figure 22).

- -
DD
N

MP2787

1. Route the ground plane such that it reduces
ground noise and prevents stray current (see
Figure 21). sl

MP2787

Figure 22: Recommended Layout for Decoupling
Capacitors

6. Consider Kelvin connections at the sense
resistor. A sense resistor with a dedicated
sensing pad is ideal. A simple, two-terminal
sense resistor can be used in a 4-wire
sensing configuration (see Figure 23).

7. Route the sensing signals to SRP and SRN
in parallel to avoid coupling interfering
signals.

To Battery

RGND @
0Q
: PGND H
Stack Negative <§ To Sense
Power Pack Charge and Resistor
Connector Load Current ‘ ‘

Figure 21: Recommended Layout for AGND Rsense

_
@ 0.50mm
e

2. Connectthe AGND pin to a dedicated ground
plane. Then connect the AGND plane to the
negative terminal of the battery stack via a
0Q resistor.

—3.18mm

O

o g |

3. Review the schematic and layout to ensure

that each component is connected to the
correct ground (power vs. signal). For

Figure 23: 2512 Sense Resistor Using 4-Wire
Footprint

example, the diodes protecting the different 8. ggrll\lngitstize :ﬁcranggraégﬁZ(E:)tri]gr?ié},:lrzc:()a f[g
power terminals should be connected to . gthes 1que
avoid contaminating the voltage reading with
PGND. o
the resistive voltage drop caused by the load
Consider the expected maximum peak load or charging ground current.
current, then check the PGND length, width, . .
and thickness to ensure that there is an 9. Ri?]gtet;hit;vg:) \ifxlret?m(;?;dnecgrilg tfsg Nalgg
appropriate  low-resistance  path that P Logetr . d P . .
revents voltage drops coupling mte_rferlng _ signals. This is
P ' recommended if NTCx is located off-board.
The REGIN, VDD, VREF, 3V3, and NTCB
pins require external decoupling capacitors,
which should be placed as close as possible
MP2787 Rev. 1.0 MonolithicPower.com 94
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TYPICAL APPLICATION CIRCUIT

Figure 24 shows the typical external components and connections required to interface the MP2787 to
the battery pack and the system.

—T

il SAI S

MCU

Pack+ |

L
BAT
GPIOHV1
VTOP nSHDN
]
REGCTRL Sons
DA/SDI
REGIN SCL/SCK
WDT
C16 GPIO1
GPIO2
GPIO3/InCS
ci5
XALERT
—{ ]C14
= MP2787
VW TCIJ/CZ
——WW——¢—{]C1
]CO
AGND SRP  SRN VREF
] !

—1% L I I

I

_mhj

v

vy

Figure 24: Typical Application Circuit for the MP2787

Pack-
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Recommended External Components
Figure 25 shows a detailed view of all of the typical recommended external components.

D BATT

RREG

CREG

!

C:REGIN}

NPNREGIN:l/< L

RCELL_FLT

CCELLﬁFLT

1C16

BAT
VTOP

REGCTRL
REGIN

3v3
NTCB
BMS

C15

NTC1

C1
VDD

VREF
AGND SRP SRN

—ANN\—4 co
D
AGND-CO
— A L
. Y 1
CceLL FuLt B
Csrp_cND

PGND—I]

r

[RVTOP_FLT

Cvrop_rLT

|
CSRNN

Tl:CSRN_GND

MW\
1
RSRP_FLT RSENSE

[RSRN_FLT

Figure 25: Recommended External Component Diagram

Y/
-_H\\——\\ Load
Cavz
Chres

T Croap
Rntc
Cvop
Cyrer
\\ \\\
PGND-E

Table 10 on page 97 provides guidance regarding which parameters should be evaluated when selecting
each BOM component (see the Configuration for External or Internal Cell-Balancing section on page 98
for more details on cell-balancing). Refer to the MP2787 evaluation board datasheet to see each BOM

component.
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Table 10: Recommended Components

Param_eter Parameter Description Comp_on_ent Parameter Comments | Min Typ | Max | Unit
Identifier Description
General
D Recommended Zener AGND-CO Zener 33 Vv
AGND-CO diode voltage rating diode voltage )
Pin Filtering
. . VTOP-filtering
Cvrop_FLT Required capacitance capacitor 470 nF
. . VTOP-filtering
Rvtop_FLT Required resistance resistor 20 Q
Cell Voltage Sensing
CceLL_FLT Required capacitance Cell-filtering capacitor 100 nF
RceLL_FLT Required resistance Cell-filtering resistor 20 100 Q
Current Sensing
Recommended __ .
RsrN_FLT resistance SRN filtering resistor 100 Q
Recommended SRN-AGND filtering
Csrn_aND capacitance capacitor 100 nk
c Recommended SRN/P differential 100 nE
SRN_SRP capacitance filtering capacitor
Recommended __ .
Rsrp_FLT resistance SRP filtering resistor 100 Q
Recommended SRP-AGND filtering
CsRp_eND capacitance capacitor 100 nk
The min and max values
R Recommended Pack current-sense | are recommended, and 0.2 2 5 mo
SENSE resistance resistor are based on the|
current-sense range.
Regulators
Csvs Required capacitance 3.3V capacitor 0.47 1 10 uF
. . VDD bypass
Cvop Required capacitance capacitor 1 uF
. . VREF bypass
Cvrer Required capacitance capacitor 1 uF
CreciN Required capacitance REGIN capacitor 3.3 uF
Crec Required capacitance Regulator capacitor 1 uF
Reec Regulator-limiting resistor Regulator-llmltlng 500 o)
value resistor value
Temperature Sensing
This is a typical value.
Generally, the NTC pull-
RnTc_PUP Typical resistance NTC pull-up up value should match 10 kQ
the NTC thermistor
value at 25°C.
If a smaller resistance is
used, the NTCB current
limit should be
evaluated and
Rntc Typical resistance NTC thermistor compared to the total 10 kQ
resistance connected to
the NTCB in the worst-
case scenario (hot
temperatures).
Cnres NTCB capacitance NTCB capacitor 10 nF
MP2787 Rev. 1.0 MonolithicPower.com 97
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Configuration for External or Internal Cell-Balancing
Cell-balancing can be implemented via the internal balancing MOSFETSs for up to 58mA. Higher cell-

balancing current is possible with external MOSFETSs or BJTs (see Figure 26).

| |
| Reewpurer[n] | Cn |
¢ p

| |
| Reewpurer [N cn
VWA 1

Cell [n] =

| Reew murer [N-1]1

== CceLL FiLTer

Cn-1

1
Internal Balancing

Integrated

Balancing Cell [n] =

MOSFET

e

Rea [N]
M. [n] :f o= | ntegrated
Balancing Cell [n]=—
=}( MOSFET
_‘
{ﬂ
Cn-1

| Reeepirer [n-1]

External MOSFET Balancing

| |
| Reewmrer[n] | CN
¢ >_| |_n

— CcelL FILTER

Cn-1

| Reew purer [0-1]

Integrated
Balancing
MOSFET

e

External BJT Balancing

Figure 26: Typical Schematics Internal vs. External Balancing Configurations

The section below describes the recommended components for each of these 3 balancing configurations.
Table 11 recommends specific components for internal MOSFET balancing.

Table 11: Recommended Component Selection for Internal MOSFET Balancing

Parameter Parameter Component . .
Identifier Description Description Notes Min | Typ | Max | Unit
Capacitance for internal balancing
Required Cell-filtering configuration. If RceL._rLTeER iNCreases,
CorLL_FLTER capacitance capacitor Ccew_rter  should  be  proportionally 100 nk
decreased.
Resistance for internal balancing
Required Cell-filtering configuration. If RceL._rLTerR increases,
RoELL_FILTER resistance resistor Ccew_rter  should  be  proportionally 20 100 Q
decreased.

The amount of current provided in an internal balancing configuration is easily derived by following the
Rcew_ruter value and considering the integrated MOSFET balancing resistance (Ropsoony sa._ret). For
example, for a lithium cell at 4V where Rcew_riter = 20Q, the resistive path allows for 58mA once the
integrated balancing resistor MOSFET is enabled.

For higher balancing current, Table 12 and Table 13 on page 99 provide guidance on selecting the
MOSFET or BJT circuit components.

Table 12 recommends specific components for external MOSFET balancing.

Table 12: Recommended Component Selection for External MOSFET Balancing

Parameter Parameter Component . .
Identifier Description Description Notes Min | Typ | Max | Unit
Capacitance for external balancing
c Required Cell-filtering configuration. If RceLL_riLTER INCreases, 10 nE
CELLFILTER | capacitance | capacitor Ccewe ruter  should be  proportionally
decreased.
Resistance for external balancing
Required Cell-filtering configuration. If RceLL_rLTER iNCreases,
ReelLFITER | osistance resistor CeuL rirer  should be  proportionally | 800 | 1000 Q
decreased.
Requi Cell-balancing | Adjust this value to set the balancing
equired o . SO
ReaL - current-limiting | current, and verify the power dissipation 43 Q
resistance . g
resistor compared to package limit.
MOSFET V External A higher voltage threshold may prevent
VH meAL threshold * balancing the I?/IOSFET ?rom turning on yP 1.5 18 v
MOSFET Meac gon.
MP2787 Rev. 1.0 MonolithicPower.com 98
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The external balancing N-channel MOSFETSs should be selected using Table 12 on page 98. Choose a
MOSFET with a sufficiently low Vs threshold. For simplification, assume that the integrated MOSFET-
balancing resistance can be ignored. The available Vs that turns on the MOSFET is generated across
RceLL_riLTer, Meaning its voltage is half of the lithium cell voltage (e.g. 4.2V / 2 = 2.1V). In this scenario,
the Vgs threshold for Mga. should be below 2.1V with an appropriate safety margin. The safety margin
should allow for voltage drops on the integrated MOSFET-balancing resistor. This drop can be caused

MP2787 — 7S TO 16S BATTERY MONITOR WITH COULOMB COUNTING

by the following:

¢ Changes in the operating conditions
¢ Shifts in the MgaL Vs threshold across operating conditions
e Drops that develop across the sensing wires due to the balancing current

Table 13 recommends specific components for external BJT balancing.

Table 13: Recommended Component Selection for External BJT Balancing

Parameter

Parameter

Component

Identifier Description Description Notes Min | Typ | Max | Unit
Capacitance for external balancing
Required Cell-filtering configuration. If RceLL_riLTER iNCreases,
CorLL_FLTER capacitance capacitor CceLL_rter  should be proportionally 100 nF
decreased.
Resistance for external balancing
Required Cell-filtering configuration. If RceLL_riLTER iNcreases,
RoELL_FILTER resistance resistor CceL_rter  should be proportionally 20 100 | 1000 Q
decreased.
Requi Cell-balancing | Adjust this value to set the balancing
equired o . o
ReaL - current-limiting | current, and verify the power dissipation 43 Q
resistance . g
resistor compared to package limit.
External -
hee_oBaL BJT DC . balancing BJT A Iow_er hre may limit the external 50
current gain Qs balancing current.

Because RgaL sets the balancing current and dissipates most of the power, ensure that an appropriate
resistor and resistor package are selected, especially for resistors below 100Q. For example, if RgaL =
43Q, there is 410mW of power dissipation when the lithium cell voltage = 4.2V. This means that a
package of at least 2512 (6432 Metric) should be used.

It is also important to consider the thermal design of the overall board and enclosure. The MP2787 can
simultaneously balance only odd or even cells, meaning 8 cells in a 16-cell system. When balancing is
run continuously on 8 cells, 3.28W is dissipated as heat with a 43Q Rga.. To keep the MP2787 in the
allowed temperature range, consider how this additional heat can be dissipated, as it is added to the
amount of heat generated by other components.

The MP2787 includes compensation for the voltage drop across Rceu riter Via the OTP register
CELL_1K_COMP. When enabled, this register compensates for an RceL_riLter vValue of 1kQ. Generally,
CELL_1K_COMP should be enabled if RceL_riter is 500Q or greater.

Unused Pins

For a particular application, some pins may not be required. Table 14 on page 100 shows how to connect
these pins when they are not used.
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Table 14: Unused Pins Connection

Pin # Name Recommendation
123 C8, C9, _ _
4’ 5’ 6' C10, C11, | If fewer than 16 series cells are used, directly connect all unused cell channels to
4’6 ’47’ C12, C13, | the practical maximum cell channel. For example, if only 10 cells are used, C16-
o C14, C15, | C10 should be connected together.
48 C16
15, 16 SRP, SRN | If the current-sense function is not required, connect these pins to AGND.
NTC1,
1179 12% Higg Float the unused NTC channels.
NTC4
21 NTCB If NTC temperature monitoring is not used, float this pin.
28 XALERT | Float this pin if it is not used.
29 WDT Float this pin if it is not used.
33 SDO Float this pin if it is not used.
Float this pin if it is not used. Note that the GPIO3 should be set to 20kQ pull-up
34 GPIO3/nCS | mode via the GPIO_CFG register; otherwise there may be additional power
consumption.
GPIO1 Float this pip if it is not used. Note t.hat the unus_ed GPIO should be set.tp 20kQ pull-
35, 36 GPIOZ’ up mode via the GPIO_CFG register; otherwise there may be additional power
consumption.
37 GPIOHV1 | Float this pin ifitis not used.
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PACKAGE INFORMATION
TQFP-48 (Tmmx7mm)

el ToARARERERT gt iy

| CT—136 $ $ ¢
T e T —=—0.20
 ——  —— —— —— %
o — o —| —T— —T—
 ——  —— — — ¢
e e [ | s | 6.85 880 T 550 820
 ——  —— — — ﬁ
o — o —| —T— —T—
 —— ‘  —— —/ —/
o — o —|
= =5 == ==
|
EEEEEEEEEL ﬂﬂﬂ% %H%
13 24 -
TOP VIEW RECOMMENDED LAND PATTERN
—1.20 MAX
| =1 seaTing PLANE -
' 0.05 | 0.45
0.15 0}-73 0.75
| GAUGE PLANE
T B 0.25 BSC
SEE DETAIL "A"
SIDE VIEW DETAIL "A"
NOTE:
1) ALL DIMENSIONS ARE IN MILLIMETERS.
2) PACKAGE LENGTH DOES NOT INCLUDE MOLD FLASH, PROTRUSION, OR GATE BURR.
3) PACKAGE WITDH DOES NOT INCLUDE INTERLEAD FLASH OR PROTRUSION.
4) LEAD COPLANARITY (BOTTOM OF LEADS AFTER FORMING) SHALL BE 0.10 MILLIMETERS MAX.
5) JEDEC REFERENCE IS MO-143.
6) DRAWING IS NOT TO SCALE.
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CARRIER INFORMATION

All package in Tray Detail A

/Pin 1

] o ] - |
000000000 0oa0oooodoD|| +
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{5 o o 0 ]
{0 0 0 o £ 0 5 + ||+
{58 0 o o0 G G 0 0 ) 6
{5y ) 0 0 6
(o) i
Detail A
PartNumber | poccriton | el | Tube | Tray . | Diameter | Tape Widtn | Tape Pich
MP)ZOZEZ_?FP' (7LQmFXP7'§$n) N/A N/A 250pcs N/A N/A N/A
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REVISION HISTORY

Revision # | Revision Date | Description Pages Updated
1.0 8/17/2023 Initial Release -

Notice: The information in this document is subject to change without notice. Please contact MPS for current specifications.
Users should warrant and guarantee that third-party Intellectual Property rights are not infringed upon when integrating MPS
products into any application. MPS will not assume any legal responsibility for any said applications.
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