DTCXO Temperature Compensated Real-Time-Clock Module with SPI bus ‘ ; ﬂ

RoHS/RoHS II compliant 3.7x2.5x0.9 mm

AB-RTCMC-32.768kHz-EOA9-S3 @

Moisture Sensitivity Level: MSL=1

i FEATURES:

§ APPLICATIONS:

* RTC module with built-in “Tuning Fork™ crystal oscillating at 32.768 kHz » Wide range in communication & measuring equipment
* Factory calibrated, all built-in Temperature Compensation circuitry Time accuracy * Commercial & Industrial applications
Option A & B. See Part Identification on page 7 for details  Automotive electronics applications
* Ultra low power consumption: 800nA typ @ VDD = 3.0V / Tamb = 25°C * Wireless communications
» Wide clock operating voltage: 1.3 — 5.5V * PDA and Palm Pilots
» Wide interface operating voltage: 1.4 — 5.5V * Credit Cards with Security Technology

* Extended operating temperature range: -40°C to +125°C

* SPI serial interface with fast mode SCL clock frequency of 1 MHz

* Provides year, month, day, weekday, hours, minutes and seconds

* Highly versatile alarm and timer functions

* Integrated Low-Voltage Detector, Power-On Reset and Self-Recovery System

* Main Power Supply to Backup Battery switchover circuitry with Trickle Charger
* Programmable CLKOUT pins for peripheral devices (32.768 kHz / 1024 Hz 432 Hz / 1
* Small and compact package size: 3.7 x 2.5 x 0.9 mm. RoHS-compliant and o leadfree

2 STANDARD SPECIFICATIONS

Absolute Maximum Ratings

Parameters

Supply Voltage (Vpp)

Supply Current (Ipp; Iss) -50
Input Voltage (V))
Output Voltage (Vo)
DC Input Current (I;)
DC Output Current (Io)

Total Power Dissipation (Pror)

Input Pin
\ INT/CLKOUT

Operating Temperature

Stored as bare product

FCLKOUT:32.7681(HZ;
TAMB:+250C; VDD:3 0V
Tam=125°C;
+
+0.5 1.0 ppm/V Voue1.4-5.5V
Topr=-40~+125°C;
B o2 ST2 100 OPR’ 5
0.035ppm/°C” (Topr-To)” £10% ppm Vop=3.0V

Turnover Temperature (To) +20 +25 +30 °C

Aging (first year) -3 +3 ppm Tams=125°C

Start-up Time Voltage(Vsrart)

Start Ti T ) 0.5 3 TAMB:'40 ~+85°C

art-up Time (Tsrarr 1 3 [ Taus—40 ~ +125°C
FCLKOUT:32.7681(HZ;
0
CLKOUT duty cycle 40 50 60 % Ta=t25°C
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DTCXO Temperature Compensated Real-Time-Clock Module with SPI bus ‘ 3 ﬁ

AB-RTCMC-32.768kHz-EOA9-S3 @ RoHS/RoHS II compliant 3.7x2.5x0.9 mm
(Continued)
Parameters Min. Typ. Max. ‘ Units Notes
Time accuracy, DTCXO Digitally Temperature Compensated
TAMB:+250C +1 +3
Time Accuracy Tamp=0 ~ 750°C +2 +4
Option: A Tamg=-10 ~ +65°C +3 +5

(Avt) Tams=-40 ~ +85°C +4 +6
TAMB:'4O ~+125°C 15 8

Tamp=125°C +1
Time Accuracy Tamp=0 ~ +50°C +3
Option: B Tamp=-10 ~ +65°C s

(At/t) TAMB:-40 ~ +850C ilO
TAMB:'40 ~+125°C +15

Static Characteristics
VDD:1.4~5.5V; VSSZOV; TAMB:-4OOC ~+1250C; fOSC:32.7 &

Parameters

Supplies

Time-keeping mode
\V4 I°C bus reduced speed

5.5 I’C bus full speed

Supply Voltage (Vpp)

Minimum Supply Voltage Detd 21 v T ap=-40 ~ +125°C

(Viow1)
Minimum Supply Voltag 1.4 \V Tamp=-40 ~ +125°C
(Viow2)
Main Supply to Backup Sup 20 mV | Vop to Vaack = 3.0V
Hysteresis (Vyyst)
0.6 1.5
4.6
SPI bus inactive
Supply Curren 0.8 2.0 CLKOUT disabled
Ipp (Vack=0V) HA Viack= 0V
o _ . . 5.2 Or
Igack (Vop=0V) A 40°C ~ +125°C Vpp= 0V
y°C ~ +85°C 09 22
VDDZS.OV 55
TAMB: -4OOC ~ +1250C )
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DTCXO Temperature Compensated Real-Time-Clock Module with SPI bus ‘ ; ﬁ

AB-RTCMC-32.768kHz-EOA9-S3 @ RoHS/RoHS II compliant 3.7x2.5x0.9 mm
(Continued)
Parameters in. . Units

SCL=200kHz
VDD = 14V 14
T amp= -40°C ~ +85°C
SCL=200kHz
VDD =1.4V 18
T amp= -40°C ~ +125°C
SCL= 1MHz
VDD =33V

(SIup)ply Current Tams= -40°C ~ +85°C A SP ctive

bp SCL= IMHz H CLKQUA disabled

VDD =33V
TAMB: -40°C ~ +125°C
SCL= 1MHz
VDD =5.0V 65
TAMB: -40°C ~ +85°C
SCL= 1MHz
VDD =50V
TAMB: -40°C ~ +125°C

Current Vop=5.0V 2. SPI bus inactive

Consumption Vpp=3.3V .5 2.2 pA CLKOUT =32.768kHz

(IDD32K) VDD:1 AV 1 6 CLOAD =75pF

Input

LOW Level Input Voltage (Vi) 0%* Vpp v Vop=14~5.5Vp,

HIGH Level Input Voltage (Vin \% Pins:SCL,SDL,CLKOE,CE

Input Leakage +1

Vs>V <V
Current (I, +1.5 HA | VesrVisVon
Input Capacitance (C) 7 pF
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DTCXO Temperature Compensated Real-Time-Clock Module with SPI bus

AB-RTCMC-32.768kHz-EOA9-S3

&)

RoHS/RoHS II compliant

-

3.7x2.5x0.9 mm

(Continued)
Parameters Min.

Output

Output Voltage | Vpp =3.3V; loy = 1.5mA
(Von) Voo = 5.0V; Ion = 2.0mA
Output Voltage | Vpp =3.3V; oL = 1.5mA
(Vou) Vip = 5.0V; Iop = 5.0mA
HIGH Level

Output Current | Vo =4.5V/ Vpp =5V
(Iow)

LOW Level

Output Current VOL =0.8V/ VDD =5V
(Ior)

Vo = Vpp or Vgg

Output T = -40°C ~ +85°C
Leakage

Current (I o)

Vo = Vpp or Vgg
Tamp= -40°C ~ +125°C

Operating Temperature Range

Operating Temperature Range (Topr)

EEPROM Characteristics

Read Voltage
Tams= - A

(VRe&d) AMB

Programming _

Voltage (V) Tans v
35
100 ms
135

EEPROM

Write/Erase 3.0V 5000 Cycles

Cyc les (VHYST)

#=A ABRACON.

5101 Hidden Creek Ln Spicewood TX 78669
Phone: 512-371-6159 | Fax: 512-351-8858
For terms and conditions of sales, please visit:
www.abracon.com

REVISED: 11.28.2018

ABRACON IS
1S09001-2015
CERTIFIED




DTCXO Temperature Compensated Real-Time-Clock Module with SPI bus

-

AB-RTCMC-32.768kHz-EOA9-S3 37x25x0.9 mm

&)

RoHS/RoHS II compliant

(Continued)
Parameters Units

Trickle Charger

R8OK 80
Current Limiting | R20k 20 Vpp = i 0V

. k =3.0V

Resistors R5k 5

R1.5k 1.5
Thermometer
Thermometer Tamp= -40°C ~ +85°C 14
Precision (Tg) Taup= -40°C ~ +125°C 6

SPI Interface Dynamic Characteristics
Vss=0V; Tapmp=-40°C ~+125°C; All timing values are valid within the operating supp
Vg with an input voltage swing from Vg and Vpp.

aoe range J to Vi and

VDD:3 .3V
Parameters

Symbol
Max.

Phone: 512-371-6159 | Fax: 512-351-8858
For terms and conditions of sales, please visit:
www.abracon.com

#=A ABRACON.

SCL Clock Frequency foik scr)
SCL Time tscL 1 1 us
Clock HIGH Time telieqt 400 400 ns
Clock LOW Time teik() 400 400 ns
Rise Time t, 800 200 200 ns
Fall Time 800 200 200 ns
CE Setup Time 100 100 ns
CE Hold Time th(CE) 200 200 ns
CE Recovery Time trec(CE) 200 200 ns
CE Pulse Wi 0.49 0.49 0.49 s
Setup Time 20 20 20 20 ns
Hold Time 500 300 200 200 ns
SDO Read Delay Ti Bus load = 50pF 1300 650 350 350 ns

No load value;

bus will be held up by
SDO Disable Time bus-capacitance; 200 100 50 50 ns

e RC time constant

with application values

;‘Ir)agsition Time SDI to sDESDO) Elrl:pj(fﬁ é?;tOS to avoid 0 0 0 0 ns
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DTCXO Temperature Compensated Real-Time-Clock Module with SPI bus ‘ ; ﬁ

RoHS/RoHS II compliant 3.7x2.5x0.9 mm

AB-RTCMC-32.768kHz-EOA9-S3 @

Interface Timing Characteristics

CE ’
{suce)

—_—T
WRITE thp;pat
'
SDI —g RAW K SAZ X
|
HiZ
ale]
READ

HiZ

sbo

= PART IDENTIFICATION:

Timing Accuracy

A: see Table 1 below Blank: Bulk
B: see Table 1 below T: 1000pcs/reel

Paramec.c:

Tamp=125°C
Tamp=0 ~ +50°C +2 +4
Tavp=-10 ~ +65°C +3 +5 ppm
vig=-40 ~ +85°C +4 +6

Time Accuracy
Option: A

TAMB:'40 ~+125°C +5 +8
TAMB:+250C +1 +3
TAMB:() ~+50°C +3 +5
Time Accuracy — S
OptiOl’ll B TAMB——IO ~+65°C +5 +10 ppm
Tamp=-40 ~ +85°C +10 +25
TAMB:‘4O ~+125°C +15 +30
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DTCXO Temperature Compensated Real-Time-Clock Module with SPI bus

AB-RTCMC-32.768kHz-EOA9-S3

RoHS/RoHS II compliant 3.7x2.5x0.9 mm

&)

2 OUTLINE DIMENSIONS:

3.70

s ]

08 03

Recommended Land Pattern

ZIENENCNE

0.6

2,50

[4 [ [ [ [E

max.0.9
F—

|

Dimensions: mm

= PIN DESCRIPTION:

Pin No. Pin Name

Function

1 CLKOE

2 Vb

ive HIGH; tie to GND when not using

3 CLKOUT

put pin; may float when CE inactive

t pin; push-pull; high-impedance when not driving; can be connected to

VBACKUP

y Voltage; tie to GND when not using backup supply voltage

Serial Dat

a Input pin; may float when CE inactive

#=A ABRACON.
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DTCXO Temperature Compensated Real-Time-Clock Module with SPI bus

AB-RTCMC-32.768kHz-EOA9-S3

RoHS/RoHS II compliant 3.7x2.5x0.9 mm

= BLOCK DIAGRAM:

32.768 kHz Control_1 00
Xtal Control_INT
Control_INT-Flags
= | osc DIVIDER Control_Status
| and Control_Reset
TEMPERATURE Seconds 08
CLKOUT L COMPENSATION Minutes
LOGIC Hours
I OUTPUT Date
CLKOE CONTROL Weekday
— Month
INT Year
Seconds Alarm
v Minutes Alarm
DD Hour Alarm
j SYSTEM Day Alarm
Vescrur POWER CONTROL Weekday Alarm
CONTROL LOGIC Month Alarm
Year A
Vss Ti
Timel
Temperat
_____ EEPROK
CE SPI-BUS 2 Bytes
EE Ctrl
sct 4avire TempERaTURE S
sDo Serial SEESE Xtal 10 Temp
Us¢ |
SDI Interface

2 RECOMMENDED REFLO" RO

Maximum Reflow Conditions g i ! -STD-020C “Pb-free”

Critical Zone
T toTp

,,,‘s,,,,,

Ramp-down
Preheat i

°C to Peak

Time —=>

Temperature Conditions Units
Average Ramp-up Rate (Tspay to Tp) 3°C/second max °Cls
Ramp Down Rate (Teoo1) 6°C/second max °C/s

ime 25°C to Peak Temperature (T o.peal) 8 minutes max m
Preheat
Temperature Min (Tsyin) 150 °C
Temperature Max (Tspax) 200 °C
Time Tspin t0 Tspmax (tS) 60 ~ 180 sec
Time Above Liquidus
Temperature Liquidus (T;) 217 °C
Time above Liquidus (t,) 60 ~150 sec
Peak Temperature
Peak Temperature (Tp) 260 °C
Time within 5°C of Peak Temperature (tp) 20~40 sec
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DTCXO Temperature Compensated Real-Time-Clock Module with SPI bus

RoHS/RoHS II compliant 3.7x2.5x 0.9 mm

AB-RTCMC-32.768kHz-EQA9-S3 @

= TAPE & REEL:

T =1000pcs/reel

4 0.1
2 +0.1

max.17 . .
R Dimension: mm

ATTENTION: Abracon LLC’s products are COTS — Commercial-Off-The-Shelf products; suitable for Commercial, Industrial and, where designated, Automotive Applica-
tions. Abracon’s products are not specifically designed for Military, Aviation, Aerospace, Life-dependent Medical applications or any application requiring high reliability
where component failure could result in loss of life and/or property. For applications requiring high reliability and/or presenting an extreme operating environment,
written consent and authorization from Abracon LLC is required. Please contact Abracon LLC for more information.
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