Real Time Clock Module with SPI Bus

AB-RTCMC-32.768kHz-ZIZE-S2

RoHS/RoHS II compliant 5.0x3.2x1.2 mm

&)

Moisture Sensitivity Level: MSL=1

FEATURES:

APPLICATIONS

* With state-of-the-art RTC Technology by Micro Crystal AG » Wide range in communication & measuring equipment
* RTC module with built-in “Tuning Fork™ crystal oscillating at 32.768 kHz » Commercial & Industrial applications

* Ultra low power consumption: 130nA typ @ VDD = 3.0V / Tamb = 25°C » Automotive electronics applications

» Wide clock operating voltage: 1.1 — 5.5V » Wireless communications

» Wide Interface operating voltage: 1.6 — 5.5V * PDA and Palm Pilots

* User programmable Frequency Offset Compensation Register for improved * Credit Cards with Security Technology

time accuracy

* 4-wire SPI-Interface with a maximum data rate of 6.25 Mbits/s.

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

* Alarm and Timer functions, internal low-voltage detector, power-on reset and
watchdog function.

* Open-drain Interrupt and programmable CLKOUT pins for peripheral devices
(32.768kHz down to 1Hz)

* Small and compact package-size of 5.0 x 3.2 x 1.2mm, RoHS-compliant and
100% lead-free.

2 STANDARD SPECIFICATICO

Absolute Maximum Ratings

Parameters Min. Typ. Max. Units Notes
Power Supply Voltage (Vpp) GND-0.5 +6.5 A% >GND / <Vpp
Supply Current (Ipp; Iss) -50 +50 mA Vpp Pin
Input Voltage (V) GND-0.5 Vpp +0.5 \Y Input Pin
Output Voltage (Vo) GND-0.5 Vpp +0.5 \Y INT/CLKOUT
DC Input Current (I;) -10 +10 mA
DC Output Current (Ip) -10 +10 mA
Total Power Dissipation (Pror) 300 mW
Operating Temperature Range (Topr) -40 +85 °C
Storage Temperature (Tsto) -55 +125 °C Stored as bare product

Frequency and Time Characteristics
VDD:3.0V; VSSZOV; TAMB=+250C; fOSC:32.768kHZ

Parameters Min. Typ. ‘ Max. ‘ Units Notes
Frequency Accuracy (AF/F) +10 +20 ppm Tame=125°C; Vpp=3.0V
Frequency vs Voltage (AF/V) +0.8 +1.0 ppm/V | Tame=+25°C; Vpp=1.8~5.5V
Frequency vs Temperature (AF/Topr) -0'035ppm/i(1:(2);(TOPR-TO)2* ppm Treference=125°C; Vpp=3.0V
Turnover Temperature (To) +20 +25 +30 °C
Aging (first year) -3 +3 ppm Tamp=1+25°C
Start-up Time (Tsrart) 500 1000 ms Vpp=3.0V
CLKOUT duty cycle 40 50 60 % Tame=125°C
Achievable Time Accuracy with
Correct Frequency-Offset +3 Y +5 2 ppm
Compensation (AT/T)

1) Based on customer set correct Frequency Offset Compensation in “normal” mode
2) Based on customer set correct Frequency Offset Compensation in “coarse” mode
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Real Time Clock Module with SPI Bus

AB-RTCMC-32.768kHz-ZIZE-S2

RoHS/RoHS II compliant 5.0x3.2x1.2 mm
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Static Characteristics
Vpp=1.1~5.5V; Vgs=0V; T ymp=-40°C ~+85°C; fo5c=32.768kHz

Parameters Min. ‘ Typ. Max. Units Notes ‘
Supplies
1.1 55 Time-ke.eping?I mode "
Supply Voltage (Vpp) \V4 SPI bus inactive
1.6 5.5 SPI bus active
Minimum Supply Voltage Detection 0.9 v Tyt 25°C
(VOSC(min))
— 2)
Vor=2.0V 120 SPI bus inactive
Vpp=3.0V ? 130 nA | CLKOUT disabled
Vpp=5.0V ? 140 Tang=+25°C
— 2
Vor=2.0V 350 SPI bus inactive
Vpp=3.0V ? 370 nA | CLKOUT disabled
Vop=5.0V 2 400 Ty 40°C ~+85°C
Supply Vop=2.0V 280 SPI bus inactive
Current (I - CLKOUT enabled
(oo} Vop=3.0V 360 nA [ CLKOUT =32.768KHz
VDDZS.OV 540 TAMB=+250C
Vpp=2.0V 470 SPI bus inactive
— CLKOUT enabled
Vop=3.0V >70 DA CLKOUT =32.768KHz
VDDZS.OV 770 TAMB= -40°C ~ +85°C
foc1=4.5MHz;Vpp=5.0V 250 400 SPI bus active
LA CLKOUT enabled
fSCLzl .OMHZ;VDD:3 .0V 30 80 TAMB=+25°C
fscr= OHz;Vpp=5.0V 2.5 34
Current SCL > Y DD
Consumption | fscr= 0Hz;Vpp=3.0V 1.5 2.2 HA CLKOI_’TT =32.768kHz
I CLOAD —75pF
( DD32K) fSCL: OHZ;VDD=2.OV 1 . 1 1 6
Input
LOW Level Input Voltage (V) 30%* Vpp A\
HIGH Level Input Voltage (Viy) 70%* Vpp v
Input Voltage (V)
Pins: CL, SCL, SDI, CLKOE 0.5 0.5 v
Vi= Vpp or Vgg
Input Leakage | sCL,SDI,CLKOE,CLKOUT -1 0 +1 A
Current (I) K
L Vi = Vgs on pin CE -1 0
Pull-down resistance (Rpp) on pin CE 240 550 kQ
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Real Time Clock Module with SPI Bus

AB-RTCMC-32.768kHz-ZIZE-S2
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RoHS/RoHS II compliant 5.0x3.2x1.2 mm

Input Capacitance (C;) 7 pF
(Continued)

Parameters Min. Typ. Max. Units Notes
Output
Output Pins: CLKOUT; INT ¥ -0.5 5.5 v
Voltage (Vo) | Pin: SDO -0.5 Vpp +0.5
}P)Iii(:}é{DIéevel Output Voltage (Von) 80%* Voo, Voo v
LOW Level Pins: CLKOUT; INT v 0.4
Output Vpp =5V/ I = 1.5mA 5 ' Vi
Voltage (Vor) | Pin: SDO Vss 20%* Vpp
HIGH Level Output Current (Ioy) 15 mA
Pin: SDO, VOH =4.6V/ VDD =5V ’
LOW Level Output Current (Io;)
Pin: SDO, INT, CLKOUT; -1.5 mA
\/OL::(L4\//\/DD:: 5V
Output Leakage Current (I.0)
VO = VDD or Vss -1 0 *+ MA

1) For reliable oscillator start-up at power-up: Vpp = Vpp(min) + 0.3V.

2) Timer source clock = 1/60 Hz, level of pins CE, SDI and SCL either Vpp, or Vgs.
3) Implicit by design.

4) Refers to external pull-up voltage

Dynamic Characteristics SPI-Bus
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Real Time Clock Module with SPI Bus

AB-RTCMC-32.768kHz-ZIZE-S2

RoHS/RoHS II compliant 50x3.2x1.2 mm

Dynamic Characteristics SPI-Bus
Vss=0V; Tamp=-40°C ~+85°C; All timing values are valid within the operating supply voltage range and references to V; and
Vi with an input voltage swing from Vgg and Vpp.

VDD=1 X\% VDD=2.4V VDD=3 3V VDD=5.0V

Parameters Units
Min. Max. Min. Max. Min. Max. Min. Max.

SCL Clock

Frequency 2.9 4.54 5.71 8.0 MHz

(fei scn)

SCL Time 345 220 175 125 ns

(tscr)

Clock HIGH 90 50 45 40 ns

Time (tclk(H))

Clock LOW 200 120 95 70 ns

Time (tclk(L))

Rise Time 100 100 50 50 ns For SCL signal

Fall Time 100 100 50 50 ns For SCL signal

CE Setup Time 40 35 30 25 ns

CE Hold Time 40 30 25 15 ns

CE Recovery 30 25 20 15 ns

Time

CE Pulse Measured after valid

Width 0.99 0.99 0.99 0.99 s subaddress is received

Setup Time 10 5 3 2 ns [ Soup time ofr SDI

ata
Hold Time 25 10 8 5 ns [ Lo tme forSDI
ata

SDO Read _

Delay Time 190 108 85 60 ns Bus load = 50pF
No load value;
bus will be held up by

SDO Disable bus-capacitance;

Time 70 45 40 27 ns use RC time constant
with application
values

Transition

Time SDI to 0 0 0 0 ns To avoid bus conflict

SDO
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Real Time Clock Module with SPI Bus

AB-RTCMC-32.768kHz-ZIZE-S2

RoHS/RoHS II compliant 5.0x3.2x 1.2 mm
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B8 PART IDENTIFICATIONS:
AB-RTCMC-32.768 kHz-ZIZE-S2-_]

lJ

Blank: Bulk
T: 1000pcs/reel

2 OUTLINE DIMENSIONS:

5.0 02

T‘ Recommended Land Pattern
"Eﬂ 04 10 10 10 10
\
0.6
g 3
o)
o) Sod
] E_H_H_H_H_H_j ~l o
o =t
@
o

0.6

Dimensions: mm

max.1.2

=2 PIN DESCRIPTIONS:

Pin No. Pin Name Function
Positive supply voltage; positive or negative steps in supply voltage may affect oscillator
1 VDD . . .
performance, recommend 10 nF decoupling capacitor close to device
2 CLKOUT | Clock Output pin; open-drain
3 SCL Serial Clock Input pin; may float when CE inactive
4 SDI Serial Data Input pin; may float when CE inactive
Serial Data Output pin; push-pull; high-impedance when not driving; can be connected to
5 SDO . . .
SDI for single-wire data line.
6 Vs Ground
7 CE Chip Enable input; active HIGH; with internal pull-down
8 INT Interrupt output pin; open-drain; active LOW
9 NC Not Connected
10 CLKOE CLKOUT enable/disable pin; enable is active HIGH
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Real Time Clock Module with SPI Bus

AB-RTCMC-32.768kHz-ZIZE-S2

RoHS/RoHS II compliant 5.0x3.2x1.2 mm

= BLOCK DIAGRAM:
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= RECOMMENDED REFLOW P
Maximum Reflow Conditions in accordance with IPC/JEDEC J-STD-020C “Pb-free”

tp > = =
Tpt — Critical Zone
T toTp
2
e
: ;
Preheat !

«—  t 25°C to Peak

Time —>
Temperature Conditions Units
Average Ramp-up Rate (Tsyax to Tp) 3°C/second max °Cls
Ramp Down Rate (Teoo1) 6°C/second max °Cls
Time 25°C to Peak Temperature (T 1o-peak) 8 minutes max m
Preheat
Temperature Min (Tgpin) 150 °C
Temperature Max (Tsmax) 200 °C
Time Tspin t0 TSy (ts) 60 ~ 180 sec
Time Above Liquidus
Temperature Liquidus (Ty) 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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Real Time Clock Module with SPI Bus

AB-RTCMC-32.768kHz-ZIZE-S2

= TAPE & REEL:

RoHS/RoHS II compliant 5.0x3.2x 1.2 mm
T =1000pcs/reel 4 £0.1
2 10.1 - # 0.3 £0.05
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Dimension: mm

ABRACON IS
ISO 9001 : 2008
CERTIFIED

ATTENTION: Abracon Corporation’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-dependant 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 Corporation is required. Please contact Abracon Corporation for more information.
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