AB-RTC-TN-32.768kHz-2
Ultra-Low Power RTC Module

/\ ABRACON

Description

Abracon’s ultra-low power Real-Time Clock (RTC) module with embedded 32.768 kHz crystal, AB-

RTC-TN-32.768kHz-2, uses an I°C communication interface to configure numerous features while
sustaining temperature compensated frequency accuracy (£3ppm over -40°C to 85°C) in a compact
lead-free ceramic SMD 3.2 x 1.5 mm package. These features include a periodic time update interrupt

function, low voltage detection, external event input with interrupt and internal power-on reset function.
The RTC has a broad operating power supply voltage range of 1.5V to 5.5V with low power consumption
(240nA @ 3V).

Features

= Very low power consumption: 240 nA @ 3V

= Time accuracy: +3 ppm @ -40°C to 85°C

=  External Event Input with Interrupt and Time Stamp function

= Wide operating voltage range: 1.5V to 5.5V

= Integrated CMOS Oscillator with 32.768kHz crystal resonator
= Factory calibrated temperature compensation
= Internal Power-On Reset (POR)
= Alarm Interrupts for second, minutes, hour, date and weekday
=  Automatic leap year calculation (2000 to 2099)
= Clock output: 32.768 kHz, 1.024 Hz, and 1 Hz
= I2C-bus interface: 400 kHz

=  REACH/RoHS Il Compliant | MSL Level 1

Absolute Maximum Ratings according to IEC 60134“:

Typical Applications

loT Metering
Industrial

Health Care
Wearables/Portables

SYMBOL PARAMETER CONDITIONS MIN MAX UNIT
VDD Power Supply Voltage -0.3 6.0 \%
Vi Input voltage Input Pin -0.3 Vppt+0.3 \%
Vo Output voltage Output Pin 0.3 Vpp+0.3 \%
I Input current -10 10 mA
0 Output current -10 10 mA

1 +2000 \Y
v ESD Voltage Hewm (1)

ESD com (2) +200 \Y
ILU Latch-up Current JEDEC (3) +100 mA
TOPR Operating Temperature -40 85 (4) °C
TSTO Storage Temperature -55 125 °C
TPEAK Maximum reflow condition JEDEC J-STD-020C 265 °C
Note 1: HBM: Human Body Model, according to JESD22-A114.

Note 2: MM: Machine Model, according to JESD22-A115.
Note 3: Latch-up testing, according to JESD78., Class I (room temperature), level A (100 mA).
Note 4: Supports extended operating temperature range from +85°C to +105°C with limitations.
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Frequency Characteristics (Ta = -40 to +85°C unless otherwise indicated. Vop = 1.5 to 5.5V, TYP values at 25°C and 3.0V)

SYMBOL PARAMETER CONDITIONS . MIN | TYP = MAX | UNIT
F Crystal Frequency 32.768 kHz
Oscillator start-up time CLKOE = Vpp
il tsTART = tPor1 + tPoR2 80 500 ms
teram: Oscillator start-up time Vop=1.6t055V 500
TARTEXT tstarTEXT = tPoR1EXT *+ tPOR2EXT CLKOE = VDD, ms
for extended temperature range [T, = +85°C to +105°C
Sewkour CLKOUT duty cycle FCI:KOEJT =32.768 kHz 50 +10 %
To=25°C
AF/F Frequency accuracy Ta = 25°C, calibration disabled | #10 [ 20 ppm
. Torr =-40to +105°C
| el e o0 Q005? (Torn T £10% |
To Turnover temperature +25 5 °C
AF/F Aging first year max. Ta=25°C,Vpp=3.0V | | +3 ppm
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Digital Temperature Compensated Xtal DTCXO (Voo = 1.5 to 5.5V, TYP values at 25°C and 3.0V)

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT
+1.5
Ta = 0°C to +50°C ppm
+0.13 sl/day
Time accuracy calibrated, +3 ppm
AF/F CLKOUT measured on rising  [Ta =-40°C to +85°C
edge of One 1 Hz period +0.26 s/day
Ty = +85°C to +105°C £7 ppm
+0.6 s/day
1 Hz OFFSET value
AF/F Min. corr. step (LSB) and Max. [Ta =-40°Cto +105°C +0.2384 +74 ppm
corr. range
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DC Characteristics (Ta = -40 to +85°C unless otherwise indicated. Voo = 1.5 to 5.5V, Fosc = 32.768kHz, TYP values at 25°C
and 3.0V)

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT
Supplies
ITime-keeping mode @ 15 55
12C-bus (100 kHz)
Voo Power Supply Voltage 15 55 v
I2C-bus (400 kHz) 1.5 55
ITime-keeping mode,
. e (2 1.6 55
[TA=+85 °C to +105°C : v
Vooext Power Supply Voltage [>C-bus (100 kHz), 16
for extended temperature range [T = +85 °C to +105°C : 5.5
[C-bus (400 kHz), 21
Ta=+85 °C to +105°C : 5.5
Voor oo failing slew rate(1) 05 Vis
Rising from Vpp = 1.5V to VDD < 0.2
v isi (1) S35V Vi
DDR2 pp sing slew rate RISIng from Vpp = 1.5 V to VDD > 007 us
35V
\Vop low and POR detection. 1.1 1.2 13
VLown Temperature compensation \Y;
stops (flag VAF). (3)
pp low and POR detection. 1.1 1.2 1.3
Viow . 3) \Y
Data no longer valid (flag V2F).
Voo = 1.5V (@) 240 600
po supply current timekeeping V.. =30V @ 240 600
12C-bus inactive, CLKOUT VDD P RVAC) nA
lvoo disabled, average current ob T 250 700
oo supply current timekeeping Vop = 1.8V, +85t0 105°C (%) 800 nA
I>)C-bus inactive, CLKOUT
) = o~ (&
oo:ext disabled, average current Voo =3.0V, 85 to 105 (%) 800
for extended temperature range Voo = 5.0V, +85 to 105°C (4] 900
Vg = 1.5V, SCL = 100kHz (3) 2 15 pA
po supply current during
lvop:12¢ I2C burst read/write, CLKOUT Vo = 3.0V, SCL = 400kHz () 5 40
disabled
Vg = 5.0V, SCL = 400kHz (3) 7 60
| Voo supply current temperature Typical duration = 1.3 ms 19 A
DD:TSP sensing peak H
Al Voo = 3.0 V, FCLKOUT = 32.768
VoD Craz kHz, CL = 10 pF 1 HA
Alypp: =3.0V, FCLKOUT = 1024 Hz,
VPDIeKI0Z% A dditional Vi supply current (6) DD= 30 nA
Alvop. oo = 3.0 V, FCLKOUT = 1 Hz,
VDD:CK1 C.=10pF 0.03 nA
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AB-RTC-TN-32.768kHz-2 A ABRACON
Ultra-Low Power RTC Module

Note 1:
Note 2:
Note 3:

Note 4:
Note 5:

Note 6:

See also VDD Backup and recovery AC Electrical Characteristics and Parameters in section BACKUP AND RECOVERY.

Clocks operating and RAM and registers retained. Including temperature sensing and compensation.

CLKOUT is held LOW during power on delay tPOR1 and is HIGH during the power on reset duration tPOR2.

Note that between VLOW1 (1.2 V) and VDD MIN (1.5 V), time accuracy specification limits are not guaranteed.

All inputs and outputs are at 0 V or VDD.

2.2k pull-up resistors on SCL/SDA, excluding external peripherals and pull-up resistor current. All other inputs (besides SDA and SCL) are

at 0 V or VDD. Test conditions: Continuous burst read/write, 55h data pattern, 25 ps between each data byte, 20 pF load on each bus pin.

When CLKOUT is enabled (CLKOE is HIGH) the additional VDD supply current AIVDD can be calculated as follows: AIVDD = CL x VDD x fOUT, e.g.
AIVDD = 10 pF x 3.0 V x 32’768 Hz = 980 nA = 1 pA

DC Characteristics (Ta = -40 to +85°C unless otherwise indicated. Vop = 1.5 to 5.5V, fosc=32.768kHz, TYP values at 25°C and

3.0V)
SYMBOL PARAMETER CONDITIONS MIN TYP MAX \ UNIT
Inputs
Vi HIGH level input voltage DD =1.5Vto 5.5V Pins: SCL, 0.8 * Vip v
Vi LOW level input voltage SDA, CLKOE, EVI 0.2* Vpp v
lLeak ss=Vis Vg -0.5 0.5 WA
Input leakage current TA= -40°C to +105°C
DD=3.0V, TA=25°C
C ’ ' 7 F
: Input capacitance f=1MHz P
Outputs
VDD =1.5V,IOH=0.1 mA 1.2
\/ HIGH level output voltage VDD =3.0V,IOH=1.0 mA 2.5 Vv
oriew CLKOUT VDD =5.0 V, IOH = 1.0 mA 45
VDD =1.5V, IOH =-0.1 mA 0.2
VoLcik LOW level output voltage VDD =3.0V, IOH =-1.0 mA 0.5 \Y;
CLKOUT VDD =5.0V, IOH = -1.0 mA 0.5
FCLKOUT = 32.768kHz 0 30.5 us
Texn CLKOUT enable time(”)
. (7 0 MS
Toxe CLKOUT disable time(?)
VDD =1.5V, IOH =-2.0 mA - 0.4
LOW level output voltage — * — v
VoL Pins: SDA, INT VDD =3.0V, IOH =-3.0 mA 0.4
VDD =5.0V, IOH =-3.0 mA 0.3
Vo =Vpp or Vgg, Ta=-40°C to -0.5 0.5
loLEAK Output leakage current +1050cD;D A KA
Vop =3.0V, Ta = 25°C, 7
Cout Output capacitance f:D1 MHz ) P
Note 7: Also refer to section 32.768 KHZ ENABLE/DISABLE TIMING.
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AB-RTC-TN-32.768kHz-2 A ABRACON
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I2C BUS Timing Characteristics

SDA | | |
- | itgue i | | |
| > ‘ | |

‘ 1:LOW tHD:D%T__::’—ri tSU:DAT _’l—‘*_
\

SCL \
\
>

P S |
I |
SDA | tsu;smﬂ% |
Sr P

I2C AC Characteristics (Ta = -40 to +85°C, TYP values at 25°C)

fseL SCL input clock frequency Vo215V 100
Vo220V 0 400
tow Low period of SCL clock Vop21.5V 47 N
Vo220V 13
i High period of SCL clock Vo215V 4.0 .
Vo220V 0.6
trise Rise time of SDA and SCL Vop21.5V 1000 o
Vpp220V 300
Vo215V 300
tea Fall time of SDA and SCL es20v e N
tupsta START condition hold time Vo215V 4.0 N
Voo 220V 06
tsu:sta START condition setup time Vo215V 4.7 R
Voo 220V 06
tsupar SDA setup time Vo215V 250 N
. Vo220V 100
tupoar SDA hold time Vo215V 0 .
. Vop220V 0
tsu:sto STOP condition setup time Vo215V 4.0 N
Vo220V 06
taur Bus free time before a new transmission Vo215V 4.7 s
Vo220V 13
S = Start condition, Sr = Repeated Start condition, P = Stop condition
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Ultra-Low Power RTC Module

Part Identification

AB - RTC-TN-32.768kHz -2 - ]

l—l

Packaging

Blank: Bulk
T1: 1000pcs / reel
T3: 3000pcs / reel

Environmental Characteristics

Conditions Max. Dev.
Shock resistance AF/F 5000 g, 0.3 ms, ¥z sine 15 ppm
Vibration resistance AF/F 20 g/ 10-2000 Hz +5 ppm
Terminating and Processing
Package Termination Processing

SON-8 (DFN-8) | Au flashed pads | IPC/JEDEC J-STD-020C 260°C/20-40s

Frequency Temperature Characteristics

To =25°C £5°C
e

50 / \ W Time accuracy ‘
/ AN

E 122 / *(T-Toy K |
: :125 7 —~0.035*(T-To)’ ppm £10% N\ | Xtal 32768 ktiz |
<l N\

175 \

200 — Tuning Fork Crystal \\

-50 40 -30 -20 -10 O 10 20 30 40 50 60 70 80 90 100 110 T[°C]
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AB-RTC-TN-32.768kHz-2

Ultra-Low Power RTC Module

/\ ABRACON

Mechanical Dimensions

RECOMMENDED LAND PATTERN
8 / s s
o 3X 0.035 0.020
[0.90] 0.50
& ? o o
g= v B S 4 238
= s < 1= i | Ir lapi=]
O = ! | | |
— 1 i A il @
~
] n
0.126 e T 7
[3.20] 2 ] ; &
TOP VIEW — by
>
oy
= 0.126
e T
3'3 [3.20]
l=pi=d
sl
S5
= Pin # Function Description ‘
1 SDA Serial Data
FRONT VIEW 2 CLKOUT Clock Output
3 Vop Power Supply Voltage
035
[O," Qrﬁ 4 CLKOE Clock Output Enable
0.2C
5 Vss Ground
! 2 3 6 INT Interrupt
7 EVI Event Input
] 8 SCL Serial Clock Input
—
o=l
Note: Interrupt Output: open-drain; active LOW; requires pull-up resistor when used;
used to output Periodic Countdown Timer, Periodic Time Update, Alarm, External Event,
Automatic Backup Switchover and Power On Reset Interrupt signals. Interrupt output
8 7 4 0.014 also in Veackup Power state.
['::]-40] Note: I2C Serial Clock Input: requires pull-up resistor. In Veackur Power state, the SCL pin
BOTTOM VIEW is disabled.

Dimensions: Inches [mm)]
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Note: I?C Serial Data Input-Output: open-drain; requires pull-up resistor. In Veackup
Power state, the SDA pin is disabled (high impedance).

Note: Backup Supply Voltage: When the backup switchover function is not needed,
Veackup must be tied to Vss with a 10 kQ resistor.

Note: External Event Input: used for interrupt generation, interrupt driven clock output
and time stamp function. Remains active also in Veackup Power state. This pin should not
be left floating.

Note: Metal Lid is Connected to Vss (Pin #5)
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Reflow Profile [JEDEC J-STD-020]

" >

S upplierllTp b
|

Te

UserTp ST

Suppliert, ——=

p Table 1
, SnPb Eutectic Process
o - Classification Temperatures (Tc)
Package Volume mm? Volume mm?
Thickness <350 >350
ﬂ Tp F t—_—!—w T, -5°C <2.5mm 235°C 220°C
Max. Ramp Up Rate = 3°C/s ] tp >2.5mm 220°C 220°C
Max. Ramp Down Rate = 6°C/s Table 2
[F] T ¥
= L e 1 N Pb-Free Process
=} h L " R
— Temax Freheat Area Classification Temperatures (Tc)
3]
- ' ¥ Package Volume mm?3 Volume mm?3 Volume mm?3
[¢F] Thickness <350 350-2000 >2000
o Temi
E <1.6 mm 260 °C 260°C 260 °C
o B 1.6 mm-2.5mm 260 °C 250°C 245 °C
- s >2.5mm 250°C 245 °C 245 °C
25

k——— Time 25°C to Peak

Time —=>

Profile Feature Sn-Pb Eutectic Pb-Free
Assembly Assembly

Preheat / soak

Temperature minimum (Tsmin) 100°C 150°C

Temperature maximum (Tsmax) 150°C 200°C

Time (Tsmin to Tsmax) (ts) 60 - 120 sec. 60 - 120 sec.
Average ramp-up rate (Tsmax to Tp) 3°C/sec. max 3°C/sec. max
Liquidous temperature (T\) 183°C 217°C
Time at liquidous (t.) 60 - 150 sec. 60 - 150 sec.
Peak package body temperature (Tp)* see Table 1 see Table 2
Time (t,)** within 5°C of the specified classification temperature (Tc) 20 sec. 30 sec.
Ramp-down rate (T to Tsmax) 6°C/sec. max 6°C/sec. max
Time 25°C to peak temperature 6 min. max 8 min. max
Reflow cycles 2 max 2 max

*Tolerance for peak profile temperature (Tp) is defined as a supplier minimum and a user maximum.

**Tolerance for time at peak profile temperature (t;) is defined as supplier minimum and a user maximum.
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Packaging

T1: 1,000pcs/reel
T3: 3,000pcs/reel

Device Pad
In Quadrant 1 Do —|P,|— Po —£,
T
— / A
/Xgé'- - b—-p—-¢— -+ A\
\ )
4 b [—
< il
4,
- A N
| X
T Cover \g
Tape |=—Ao— P, —A D,
T Center Line
2 .
of Cavity
SECTIONA - A Direction of Unreeling
-
Tape Specifications (mm)
Width Ao Bo Do D1 (Min) = F Ko
12mm * * 1.5+0.1/-0.0 1.0 1.75+0.1 | 5.5+0.05 *
Width P+ P2 Po T (Max) | T1 (Max) | T2 (Max) | W (Max)
12mm | 4.0+0.1 | 2.04£0.05 4.0+0.1 0.6 0.1 6.5 12.3
*Note: Compliant to EIA-481
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AB-RTC-TN-32.768kHz-2 A ABRACON
Ultra-Low Power RTC Module

=

— - = <
Reel Specifications (mm)
Width | Qty/Reel | A (Nom) | B (Min) C (Min) D (Min) | N (Min) *Wi
12 1000 178 1.5 13.0+0.5/-0.2 20.2 50 12.4+2.0/-0.0
mm
3000 178 1.5 13.0+0.5/-0.2 20.2 50 12.4+2.0/-0.0

*Note: Measured at Hub

Revision: Initial Release : : Check Inventory ©
Disclaimer
9/9/2025 Request Samples ©

Page 11


https://abracon.com/inventory?partnumber=AB-RTC-TN-32.768kHz-2
https://abracon.com/product-disclaimer
https://www.abraconlink.com/samplelink/samplerequest.php
https://abracon.com/inventory?partnumber=ADCR-E02R7S
https://abracon.com/inventory?partnumber=AB-RTC-TN-32.768kHz-2
https://www.abraconlink.com/samplelink/samplerequest.php
https://abracon.com/sample-request

	AB-RTC-TN-32.768kHz-2 Rev IR.pdf

