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Data Brief

Real-Time Clock/Calendar with Power Manager and Battery Charger

Features

¢ Ultra-low power Real-Time Clock (RTC) with
power-fail detect and battery management

* Low power timer and power manager extend run
time in battery-powered systems

¢ Controls 4.1V rechargeable micro-batteries and
3.2V rechargeable coin cells and supercaps; no
off-chip components required for battery charger

¢ Buck charge pump supply extends backup
battery life:

20nA RTC using internal RC oscillator
50nA RTC using crystal oscillator

¢ Counters for hundredths, seconds, minutes,
hours, date, month, year, century, and weekdays
based on a 32.768KHz crystal oscillator or
internal RC oscillator

¢ Automatic leap year calculation

e Alarm capability on all counters

¢ Two configurable multi-use outputs for interrupts,
output clock, and managing sleep mode of
external devices

* 64 bytes of RAM

¢ Internal temperature measurement with
10-bit ADC enables oscillator temperature
compensation

e Advanced crystal calibration to + 1 ppm

e Ultra-low Ig VIN POR circuit (< 25nA)

¢ Fixed indicators for PGOOD, charging current on,
and charging disabled

e Temperature range -40°Cto +85°C

Applications

* Power bridging to provide uninterruptible RTC
function during exchange of main batteries.

* Consumer appliances that have real-time
clocks; provides switchover power from main
supply to backup battery.

e Ultra-Low Power Timer using only 20nA

* Wireless sensors and RFID tags and other
powered, low duty cycle applications.

* Business and industrial systems such as:
network routers, point-of-sale terminals, single-
board computers, test equipment, multi-function
printers, industrial controllers, and utility meters.
* Reliable system timekeeping
e Battery-powered devices
* Internet of Things, portable devices
e Daily alarms

3mm x 3mm x 0.5mm 16-pin MLPQ Package

General Description

The CBC921xx combines a real-time clock (RTC)
with a backup battery charger and other power
management features. In the event of an outage of
the primary power source, automatic switchover to
the backup battery enables extended timekeeping
and optionally provides power to external devices to
maintain their operation during the power outage.

In normal operation the RTC function is supported
by a primary power source, which can be a battery
cell, multiple alkaline batteries, or a regulated power
supply ranging from 2.85V to 5.5V. The backup
battery is charged with a temperature-compensated
voltage derived from the primary voltage source.
The backup battery charging is refreshed with a
configurable schedule and temperature-dependent
duty cycle, both of which are designed to increase
service life of the backup battery while minimizing
power consumption from the main power source.

The circuit can be used in applications to provide
an uninterrupted continuous time clock, calendar
function, and time-based interrupts or alarms for
wake up from sleep to active mode operation with
adjustable intervals to save power in the overall
system.

The power management has a low quiescent current
and high efficiency for backup battery charging. The
RTC circuit has very low quiescent current to extend
the RTC run time. The RTC has 2ppm accuracy for
clock, calendar, alarm, clock outputs, and interrupt
functions. An open drain internal power switch is
controlled by interrupts and a sleep manager to
facilitate power saving by disconnecting main power
from external devices according to user-defined
schedules.
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CBC921 Typical Application Schematic
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Block Diagram
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Pin Descriptions

Fin PiF RTC Pin Function
RTC PMFC PM SPI RTC PC Pin Type
# Pin 5Pl i{for PM-RTC versions with PC or SPI)
Analog | el cscillat tion high-im ped le. Minimi
stal oscillator connection high-impedance nede. Minimize
1| %o NC s X0 X0 autput ¥ Ahm '
- ) trace length between the crystal and the |.C.
(high-£1
Output voltage providing bias toexte rnal circuits in backup
_ _ _ Supphy mode only. Enabled by VOUTEN register bit. A high-resistance
2 VOUT VOUT VOUT NC Mz . L . C
Output switchand sariesdicde feeding this pin limitthe output cument
and protect the battery.
3 GhlD2 GhlD2 GhDz GhD2 GhDz2 ground This pin must be connected toground GRHD.
4 GHD GHD GHD GhD Gk ground Caround
Digital Input [ Chip Enable_ for SPI. Connect this pin to ground when using the
s | ocE | ohDe WCE GND3 | wcE | : CeRniea 4
CMOS) [#Z e rsion.
Configurable ope n-drain cutput. This pin hasa low-re sistance
switch toground which can be connected tothe ground return
) of external devices to switch power to those devices. Ifno
. Py P P Cutput- | . blec PSWEN ml' KE=1 | her function i
i HGOH ni_HGOH . . . interrupt 15 enablec b WHaEE= T and noothertunction s
nlR22 MmlR22 | mRO2 | Open Drain : : . o
configured by the Control Register 2, this pin has the default
functicn of indicating with an active low cutput if the batteryis
currently being charged.
Suool Regulated voltage source out put for backup batte ry charging.
. . \ PRy . .
7 VCHG VCHG WVCHG NC [ /Ot Powar supply input in backup mede. Connect a batte ryor
nfC
ather energy storage device between this pinand GHD.
Serial data inputiout put for FCve sion, Serial data input for 5P
SO Cigital 152 - wersion. & pull-up resistoris needed on this bus. A value
5 Sh K| sha S0 . . .
S0l OpenDrain | between 5 KO and 100 KOs recommended de pending on the
clockfrequency of the serial communications.
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Pin Descriptions (continued)

Cigital
g 00 e 00 e 00 OLI:;tI:J:t Serial datacut put for SF.'I wersion. I..Efﬁ"e this pinopenwhen
) ) using PCversion,
CMOS)
Digital Input " )
10 SCL SCL SCL SCL SCL g P clock/SPl cleck
CMOS)
Configurable PGOODN indicator and interrupt 1 output. Initially
functionsasa power good signal, going toan active-low state
when the 506 3xxx /0 sare ready. At thistime, the pin function
POL PGLY PCLY Output - I'I'H.'!'g.-' b= recn:inﬁgure.cl I:n_.-"-."t-rit?ng I:.D the OUT15 Lit thrcrugh.the
m ], nPal PGl Oren Drei serial port, Otherwisz, this pinwill follow the PGOOD registar
/nlRQ RC 1B = Drain
: bit, stanving active-low until VDD falls belows the POR falling
threshold, A pull-up resistor ta VDD s required touse this pin.
Use a masimum value of 200 MO, but alower value mey be
peeded for higher frequency cutput sslections.
1 CLE CHEDIS CHEDIS cuout | eLkout Digital P regrammable C|".-‘05n.:|c|-:kn:u.|t|:-.ut. Until configured by lthe
our Output- | clockoutput control register, this pin hasthe default function of|
CMODS inclicating beeith cutput high ifcharging isdisablzd by either
the CHGEOFF or CHGRST register bits,
13 HC HC HC HC HIZ o Unused pin, not connected tothe [C
14 | ¥DD2 YoD2 Yooz YOOz VDD2 Supply This pin must b= connected tothe YOO pin.
Main power source input.Can be connected tothe main
15 e VoD VoD VoD VoD Supply batte ry or ancthe rvaltage source. Place decoupling capacitor
of at least 0.1uF between VDD and GHD close tothe 12,
Anal Crystal oscillator input, high-impedance node. Minimize toce
16 | NC NC Xl I A Rt Rt '
input length between the crystal and the |,
Exposed
17 EF EF EF EF EP IF' | Connect the exposed pad to GHD.
s
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Absolute Maximum Ratings

Parameter Symbol Value Units
External Supply Input (VDD]) Vi 10 Vi -03to+6.0 vV
Battery Connection Pin (VCHG) \'lnl to V -0.3to+4.15 V
Supply Output Voltage Pin (VOUT) Vour 10 Vi -03to+6.0 V
X1, XO pins in VDD Mode Vit von 10 ‘"" 0.3 to Vpp +0.3 v
X1, XO pinsin Backup Mode Vo ar 1@ Vo 0.3 toVeps+0.3 v
VDD2 pinto VDD pin Vo 1OV, -03to+023 v
GND2 pinto GND pin Va2 0 Vo 0310 +03 v
SCL, SDA/SDI, PSW/nIRQ2, nPGD/IRQ, nCE pins Vi,to me 03t0+6.0 v
CLKOUT and SDO pins, in Backup and VDD Modes Vi 10 Vi -03toVpp+0.3 vV
PSW/nIRQ2 pin current T 200 mA
ESD Protection Level (HBM), VCHG pin ™ Ve 0t® Ve TBD kv
ESD Protection Level (HBM), all other pins' Ve @ Vi 2 kv
Operating Temperature T, -40to +85 oC
Storage Temperature sTG -65 to+150 or

Motes:

Exceeding the above specifications may result in permanent damage to the device or device malfunction. Operation outside of the parameters
spedified in the Electrical Characteristics section is not recom n'.-ended.l

Motes:

(1) Testeda i C ard JESD22-A

1, Mo E5D protectionis guaranteed on the VCHG pin.

Thermal Characteristics

Parameter Symbol Value Units
Thermal Impedance™ R, 50 OC AN
Motes:

12): Calculated from package in still air, mounted to 2 x 4.5 (inl, 4laver FR4 PCE perJESDS1 standards.
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Electrical Characteristics

Unless otherwise specified: Ty« 857 40 < Ty <485 VDD = 36 Y TuF VDD to GHD. Typical values are for Teg=+25"C

Parameter Symbol Conditions Min Typ. | Max.| Units
Supply Range
VDD Supply Voltage Range Weld VOO i 5.5 v
¥|?r§i§ﬁfmn Reset Rising Y BOR_ming Backup to VDD mode entry threshaold 27 285 v
-"Il'fl?rstl"::n:r:IT:Tr-Dn Res=t Falling VRO flling Battery backup entry threshold 2 v
DI B e | Vit Ve sen o | s [wo |
o : —
e e Il Bl e R R
- VCHG=2.5V
EOTON A | g, | Moo D0 i Voot g s
E-_ntter!,-'(:hnrging D liery T |".n'ri-c|surec|_From _fn_lling edge of the . 40 ms
Time o rim NPV nIBCY pin to nising edge of CTHG pin,
— - —
VOUT Cutin Time Delay Tehoaur e Itfh::':;ccll tFn;DtI:engUErm;iliI:Sh"il|r|1-D|1 ! s,
Supply Currents
WCHG Supply Current, RC leus nca Includes RTC cperating in RC mode. 4.1 20 ni,
Mode, with Cuteff Monitor wersion. WCHG =41, VDD=0 V.
Inoctive
WCHG Supply Current, RC lcus nca Includes RTC operating in RC mode. 3.2V ] nh,
Mode, with Cutoff Monitor wersion.
Ina-tive WVCHG =32V, VDD=0VY,
WCHG Supply Current, XT lcus #an Includes RTC operating in XTAL mede. 4.1V 50 né
Mode, with Cutoff Monitor wersion.
Inoctive VCHG =40V, VDD=0V,
WCHG Supply Current, XT lews an Includes RTC operating in XTAL mode. 3.2V 150 né
Mede, with Cutoff Monitor yErsion.
Inactive WCHG =32V VDD=0V,
WCHG Supply Current, XT lcus. xabian Includes RTC operating in XTAL mode, 4.1% 350 né
Mede, with Cutoff Monitor version only. VCHG =4.1% VDD=0V
Active
VDD Supply Current with Il vagge After POR rising. Excludes battery charging 4000 né
Battery Charging current, but including RTC in $tal mode. pick
pin heldat VDD, SDA/SD1 and SCL pins held
at VOO orGHD. PC bus inactive, other 110
ot switching.
VDD Supply Current with [ fa e— After POR rising. RTC operating in XTAL 75 né
Battery Not Charging mode, BT bus inactive, Other 110)s static.
ntE pin held at VRO, SCASSDE and SCL pins
held at WO or GHD. Mo load on CLEOUTS
CHGDIS. Logic outputs high lopen-drain).
VDD Supply Current in lelie) p iy VDD=2.5V 25 né
Backup Mode
CHG leakage Current, Cutoff lcus, coed YHG=25V. VOO=0V. 70 ey
Mede 4.1 version only
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Electrical Characteristics

Parameter Symbol Conditions Min. | Typ. | Max.| Units

Battery Charger

Battery Charger Dutput lcur chags ViCHG=3V 50 us
Current
Battery Charger Dutput WiCHDy 25°C, VDD Voon_ pingme 4.1V version 4025 | 4075 4.1
Yoltage
Battery Charger Cutput WiCHG; 25°C VDD > Vpop sping. s 3.2¥ version 3 3.1 32
Yoltage
Battery Charger Dutput W HiGres 25 to 85 4.1V version -2.2 m'elegl
Voltage TC
Battery Charger Dutput W HiGr 25 to &85, 3.2V version -147 m'eegl
Yoltage TC
Batte ry Cutaff Thrashald WCH G e 4.1V version only 27 3 33
Oscillator
RZ Dscillator Frequency Fe Te=25 "1 256 Hz
R Dscillator Frequency Without calibration; supply between 25Y
. Frz 1o L 4 +4 ]
Accuracy and 5.5Y
Crystal cscillation frequency Fo 32768 Hz
CI'-;'st-.':.l Internal Load Clar 15 oF
Capacitance
Crystal Negative Resistance Ry 20 k1
Interface Logic
Logic Input High Threshald Vi YOl=5.5Y 16
Logic Input Lows Thire shold Wi VOD=229V 04
Logic CQutput High Level Vi CMIOS outputs
Legic Dutput Low Level Vo IL<3mdb 04
Logic Input Leakage leti ot . né
Switch on-Resistance
FSWRIRC2S 220 Pull

B aCHEON, Frx | lgad=100m4 4 4]
Diovern Resistance
WOUT Switch Resistance Fer Vene=4.1% |_load=1paA 1 MO
Serial Interface
FCClock Frequency Fx 400 kHz
5Pl Cleck Frequency Fw 2000 kHz

it
(1} Seechart of change voltage w3 tempemture (Figure 3

©2018 Cymbet Corporation ¢ Tel: +1-763-633-1780 « www.cymbet.com
DS-72-46 V1 Page 8 of 9



Preliminary

CBC921 PMRTC - Data Brief

Ordering Information

Part Power Charge
Mumber RTC Management | I/F Voltage
CBCO92100C Y 1C
CBC92100P Y 5PI
CBC32032C Y IC 3.2V
CBC92041C Y 1C 4.1V
CBC92032P ¥ SPI | 3.2V
CBC92041P Y 5PI 4.1V
CBC92132C ¥ Y I°’C 3.2V
CBC92141C Y Y I“C 4.1V
CBC92132P Y ¥ SPI | 3.2V
CBC92141P Y ¥ SPI | 4.V
CBC92XYYZ Part Numbering

X 1=RTC included, 0=no RTC

Yy Maximum battery charging voltage (x10)

00=no battery managementincluded
£ |c=1%c, p=spI
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