PERICOM

Product Features

RTC Counts Seconds, Minutes, Hours, Date of the

Month, Month, Day of the Week, and Year, with
Leap Year Compensation Valid Up to 2100

31 Bytes of RAM for Scratchpad Data Storage
Uses Standard 32.768kHz, 6pF or 12pF Load,
Watch Crystal

Programmable Time/Date, Open-Drain ALARM
Output (Status Can also Be Polled)

Oscillator Compensation on Chip

-Digitally controlled trim capacitors in oscillator
-Digitally frequency adjustment settings#bh90ppm

Chip Enable Gating (Control of /CE with Reset and

Power Valid)

OUT Pin for SRAM Power

uP Reset Output

Watchdog Input

Manual Reset Input with Push-Button Switch
Debounce

Independent Power-Fail and Reset Comparators
400kHz 2-Wire Interfae

Single-Byte or Multiple-Byte (Burst Mode) Data
Transfer for Read or Write of Clock Registers or
RAM

Bus Timeout to Prevent Lockup of Malfunctioning
Bus Interface

Dual Power-Supply Pins for Primary and Backup
Power

Programmable Trickle Charger (PT7C4910)
Uses Less than 1pA Timekeeping Current at 3.0V
Operating voltages of 3V and 3.3V

Lead free Package: 20-pin QSOP

PT7C4909/4910

I"C Bus Real-time Clock Module

Product Description

The PT7C4909/491Qre I2C™-compatible real-
time clocks (RTCs) with a microprocessor supervisor,
optional trickle charger (PT7C4910 only), backup power
source, and NV RAM controller. The PT7C4909/4910
provide alarm outputs to indicate a crystal failuae,
switchover to battery power, and time and date
indication. The NV RAM is 31 bytes of static RAM that
are available for scratchpad storage. The
PT7C4909/4910 are controlled through a 2-wire serial
bus.

The real-time clock/calendar provides seconds,
minutes, hours, day, date, month, and year information.
The date is automatically adjusted for months with fewer
than 31 days, including corrections for leap year up to
the year 2100. The clock operates in either the 24-hour
or 12-hour format with an AM/PM indicator. A
time/date-programmable ALARM output completes the
features list for the real-time clock section of the
PT7C4909/4910. The alarm function can also be used in
a polled mode by periodically reading the alarm out
status bit in the minutes register. A crystal fail output,
/CX_FAIL, indicates loss of accurate timekeeping due to
crystal problems.

A built-in pP supervisor with an open-drain reset
ensures the pP powers up in a known state. A reset
threshold is available for 3V or 3.3V supplies. The piezo
transducer output, PZT, is register selectable for one of
four frequencies, can be turned on and off through a
register bit, or selected to go on when the /ALM, alarm
output, goes active.

The PT7C4909/4910 are available in a 20-pin
QSOP package and operate over the -40°C to +85°C
temperature range.

Applications

e Point-of-Sale Equipment

e Programmable Logic Controller
¢ Handheld Instruments

e -Medical Instrumentation
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Table 1 Diverse functions of PT7C4909 and PT7C4910

Part No Reset Threshold Operation Voltage Trickle Charger
PT7V4909R 2.63V 3.0V No
PT7V4909S 2.93Vv 3.3V No
PT7C4910R 2.63V 3.0V Yes
PT7C4910S 2.93Vv 3.3V Yes
ltems Function 4909 4910 ltems Function 4909 4910
1 Clock N N 9 Battery on output N N
2 Alarm V2 V2 10 Write protect N N
3 Oscillation detect + + 11 OUT function \ ~
4 Crystal(32.768kHz) + + 12 Manual Reset N ~
2-wire C bus N N 13 Reset output N N
Commu-
5 nication Burst Mode N + 14 WDT Reset N ~
Time out function ~ ~ 15 | Chip-Enable function \/ ~
6 RAM(31*8) ~ ~ 16 Power Fail detect ~ ~
7 Charger - N 17 Clock adjust N v
8 Battery backup ~ ~
Pin Assignment
&
BATT [ 1 20 | VCC
ouT 2 19 | RESET
/BATT_ON| 3 18 | /RESET
/CE_IN| 4 17 | /CE_OUT
PFI 5 16 | /FFO
PTTC4909
/MR 6 PTTC4910 15 | PZT
WDI 7 14 | /ALM
GND [ 8 13 SCL
X1 9 12 SDA
X2 10 11 | /CX_FAIL
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Pin Description

PT7C4909/4910
I’C Bus Real-time Clock Module

Pin no. Pin Type Description
Backup Battery Input. When ¢ falls below the reset threshold and ¥,
1 BATT I OUT connects to BATT. Connect BATT to GND if no backup battery su
is used.
2 ouT o Supply Output for CMOS RAM or Other ICs Requiring Use of Bac
Battery Power. Bypass to GND with at least a 0.1uF capacitor.
Logic Output Open Drain. /BATT_ON is low when the PT7C490
3 /BATT_ON 0]
PT7C4910 are powered from BATT.
4 ICE IN | Chip-Enable Input. Input to the chip-enable switch used for external R
- Connect to VCC if unused.
5 PFI I Power-Fail Comparator Input. For monitoring external power supplies.
5 MR | Manual Reset Input. The active-low input has an internal pullup res
Internal debouncing circuitry ensures noise immunity. Leave open iédnug
7 WDI I Watchdog Input
8 GND - | Ground
9 X1 I 32.768kHz Crystal Pin; Oscillator Input
10 X2 O | 32.768kHz Crystal Pin; Oscillator Output
11 /CX_FAIL O | Crystal Fail Output. Open drain, active low.
12 SDA I/O | Serial Data Line. Data input/output connection for the 2-wire serial interfg
13 SCL I Serial Clock Line. Clock input connection for the 2-wire serial interface.
14 /ALM O | Alarm Output. Open drain, active low.
15 PZT O | Piezo Transducer Output. Push-pull Piezo transducer output.
16 /PFO O | Power-Fail Comparator Output. Push-pull active low.
17 /ICE_OUT O | Chip-Enable Output. For controlling external RAM.
18 /RESET O | Open-Drain, Active-Low Reset Output
19 RESET O | Push-Pull, Active-High Reset Output. Complement of /RESET.
20 VCC I Main Supply Input. Bypass to GND with at least a 0.01uF capacitor.
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Function Block Diagram

X1 ._%. OSCILLATOR DIVIDERS FREQUENCY
S Z | 32. T68KHz —  SELECT Pzl
X2 &
CRYSTAL- SOURCE
—— AL ——.
JCXFAIL | DETECT s
W1 FREQUENCY
SELECT L RESEI
T RESET b /RESET
/MR FREQUENCY
LOGIE
SELECT
PEL N
/PO
1.2v
!
/CE_IN - R B
/CE CONTROL. | —— /CE_OUT
1z -
SECOMS ——
MINUTES  f—r
WoURS | ——
B! DATE
- T —
Ve POVER DAY —
GND CONTRA CONTROI VAR f——
LOGTC e
/RATT QN CONTROL
PLL -
TRICKLE
CHARGER
CENTURY
eep—
; S ADDRESS ALARM
SDA —N oo T AT f 8
ey wil o —— e
TEST
CONFIG
CX STATUS
JI%R CONFIG
RAN ALARM
[ ] TIRESHOLDS
CLK RURST
RAM BURST
JALY
¢ ALARY
CONTROI
LOGIC 7
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Maximum Ratings

PT7C4909/4910
I’C Bus Real-time Clock Module

Storage TEMPETatULe. . ... ovveireeineiieeiieeiieieeeieeineeinaeaan - 65°C to +150°C
Ambient Temperature with Power Applied.................... -40°C to #85°C gt?tees:ses greater than those listed under MAXIML
BATTONVCC ....oviiiiie e, -0.31t0 +6.0V
OUT, ALM, SCL, SDA, CX_FAIL, PFO,RESET.................. 0310460V | RATINGS may cause permanent damage to
Al oﬂ'1er Pir;s ’ - ' -03to (Vayp+ 0.3V) device. This is a stress rating only and functiol
.............................................. e U SUP . Operation of the device at these or anyotherCOI
(Where Mueis greater of ¥arr Or Vee)| ions above those indicated in the operational s
INPUE CUIMENI/CC.......oeviiiee e 500mA | tions of this specification is not implied. Exposure
Input CUITENE BAT T 100mA to absolute maximum rating conditions for extend
INPUE CUITENIGND...... ... 20mA| periods may affect reliability.
Output CuIrenDUT ... 450mA
Output Current(Allother OptpULS)............vveiieieieeee e 20mA
Power Dissipation (TA=+70°C).......cccooiviiiiiiiiiiiiiiiiiaaenn 72TmW
(QSOP20 package)

DC Electrical Characteristics

Ta =-40 10 +85°C, V¢ = Vecminy 10 Vecmaxy, Unless otherwise noted. Typical values arexat #25°C) (Notes 1, 2)

PARAMETER SYMBOL CONDITIONS MIN TYP | MAX | UNITS
Operating Voltage Range v PT7C4®D9R/4910R (Note 3) 2.7 - 3.3 Vv
perating Vottage kang cc PT7C4909S/4910S (Note 3) 3.0 i 3.6
Operating Voltage Range Vv PT7C4D9R/4910R (Note 4) 2.0 - 3.6 v
BATT BATT PT7C4909S/4910S (Note 4) 2.0 - 3.6
Vearr = 2V, _
Vee = OV 0.30 | 0.75
CryStal fail- VBATT = 3V,
BATT Current (Note 5) lgaTT circuit disabled Vee = OV - 0.32 0.95 HA
Vgarr = 3.6V, )
Ve = OV 0.34 1.1
Vearr = 2V, )
Vee = OV 0.32 | 0.75
. . Crystal fail- Veart = 3V,
Timekeeping Current (Note 5 lgatT circuit enabled Vee = OV - 0.34 0.95 HA
Vgarr = 3.6V, )
Vee = OV 0.36 1.1
Ve = 3.3V, : 20 | 140
Active Supply Current (Note | PZT disabled, Vearr = OV A
6) CcCeA crystal-disabled Vee = 3.6V, ] 29 150 H
Vgarr = OV
Vcc =3.3V, _ 7 9
PZT disabled, VBATT =0V
Standby Current (Note 5) lces crystal-disabled Ve = 3.6V, HA
- - 7 9
Vgarr = OV
Crystal fail \\//CC : ﬁg\\// - 6 18
- BATT —
Standby Current (Note 5) lces circuit enabled Vee =36V, _ - e MA
Vgarr = OV
Trickle-Charge Diode Voltagq i i 12 i Vv
Drop (Two Diodes) '
R1 - 1.7 -
Trickle Charge Resistors R2 - 2.8 - kQ
R3 - 5.0 -
To be continued.
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Contined
PARAMETER | symBoL | CONDITIONS | MmN | TYP | mAX | UNITS
ouT
Vearr = 3.0V, Vec = 0V, Vearr | Vearr _ Vv
OUT in Battery-Backup Modsg Vv lour = 80MA -0.15 | -0.1
(Note 4) out Vearr = 2.0V, Vec =0V, Vearr | Vearr )
lOUT =40mA -0.1 - 0.05
Ve = 3.0V, Vgarr = 0V, Vee- Vee- .
OUT in Vee Mode (Note 4) v lout = 100mMA 0.15 0.1 v
in ode (Note
e out Vee = 2.7V, Vgarr = 0V, Vee— Vee- _
loutr = 50mMA 0.1 0.05
Vgart 10 Ve Switch over v Power-up (\Vc < Vgsy switch from i VeatT i v
Threshold TRU Vgarr t0 Ve (Note 7) +0.05
Ve to Veatr Switchover Vv Power-down (V¢ < Vgsy) switch from i VeaTT i Vv
Threshold TRD Ve to Veatt (NOte 7) -0.05
/CE_IN AND /CE_OUT
Disabled, \&c < Vgst i i
/CE_IN Leakage Current Viee = Vee of GND 1 +1 A
/CE_IN to /CE_OUT VCC = VCC (min), VIH: 0.9 Vcc, .
Resistance Vii=0.1 V¢ 70 140 Q
50Qsource impedance driver,
CrLoap = 10pF, \ec = Ve,
/CPEO_IE tgtI/OCnEBSIl;T VIH =0. 9VCC1 VIL = O.lVCC (NOte 8), - 5 15 ns
pag y measured from 50% point on /CE_IN
to the 50% point on /CE_OUT
/RESET(or RESET) Active to
/CE_OUT disabled and pulle /MR low to high,
- t 2 10 50 S
to RCE Veeminy < VCC< Veemax) H
Vour Delay
/CE_OUT Enabled and
Connected to /CE_IN After trp - 140 200 280 ms
Vee > Vest
/CE_OUT High (/RESET or Vv Vee =0V, lour =-100pA, 0.95 x i i Vv
RESET Active) OH Vearr = 2V Vour
MANUAL RESET INPUT
Vv, i i i 0.3
XVcc
/MR Input Threshold \%
Vv 0.7
i ) xVee ) )
/MR Internal Pullup Resistang - - 50 - kQ
/MR Minimum Pulse Width - - 1 - - gs
/MR Glitch Immunity - (Note8) - - 50 ns
/MR to Reset Delay - (Note 8) - 200 350 ns
POWER-FAIL INPUT AND POWER-FAIL OUTPUT
PFI Input Threshold Vet Vee = Veemin 1.19 1.27 1.31 \Y
PFI Input Current - - -100 +2 +100 nA
PFI rising 0.06 0.2 2.2
PFI to PFO Delay - (Note 8) . ps
PFI falling 2.4 5 12
To be continued.
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PT7C4909/4910
I’C Bus Real-time Clock Module

Continued.
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
PFI Hysteresis VpeH PFI rising - 30 - mVv
. I = 200pA 0.9
/PFO Output Voltage High \Y} SOURCE ' - - \Y;
P g 9 oH PFI = Vee= Veeming XVee
Isink= 1.2MA, Vgarr= 2V,
/PFO Output Voltage Low \% - - 0.2 \%
P g oL PFI = Vee= OV
WATCHDOG INPUT
Watchdoglgnmrarl}eout Periog two Before first WDI edge, after reset timeg 1.00 1.6 2.25 S
) ) two Register seleetlong 1.00 1.6 2.25 S
Watchdog Timeout Perio -
g twos Register selectshort 140 | 200 | 280 ms
Minimum WDI Input Pulse
Width twoi - 100 - - ns
0.3
Vi - - - x\/
CcC
WDI Input Threshold \
Vv i 0.7 i i
IH XVCC
WDI Input Current n Vwoi = Vecor GND -100 - +100 nA
PZT OUTPUT
Sink current 5 - 18
PZT Output Short-Circuit PT7CA909R/10R —— 1 & - 20
Current (\.cMust Be > lpzT - mA
Vrstfor PZT to Be Active) PT7C4909S/10S Sink current 6 _ 20
Source current 6.5 - 25
PZT Frequency 1 PZT:y - - 1024 - Hz
PZT Frequency 2 PZT: - - 2048 - Hz
PZT Frequency 3 PZTis - - 4096 - Hz
PZT Frequency 4 PZTiy - - 8192 - Hz
PZT Off-Leakage Current loka - -1 - +1 MA
CRYSTAL-FAIL OUTPUT
Vegarr = 2.0V, Vec = 0V, ) 0.1 0.2
/CX_FAIL Output Low Vv lo. = 3mMA ' ' Vv
Voltage oL Vee = 2.7V, b= 5mA, ] ] 0.95
Vearr = 0V '
ICX_FAIL Off-Leakage
Current lowke i -1 i +1 KA
ALARM OUTPUT
Vearr = 2.0V, Vec = 0V,
loL = 3mMA i i 0.2
oL —
/ALM Output Low Voltage VoL Vo= 2.7V, b = 5mA. _ _ 025 \%
Vgarr = OV )
/ALM Off-Leakage Current loka - -1 - +1 HA
BATTERY ON OUTPUT
Vearr = 2.0V, b= 3mA, ) _ 0.2
/BATT_ON Output Low v Vee= OV ) Vv
Voltage o Vearr = 2.7V, b = 5mA, ] ] 0.95
VCC =0V '
/BATT_ON Off-Leakage
— - - - +
Current lowke 1 1 HA
To be continued.
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Continued.
PARAMETER SYMBOL CONDITIONS MIN TYP | MAX UNITS
RESET FUNCTION
Reset Threshold Vier PT7C4909S/10S 2.80 2.93 3.00 v
PT7C4909R/10R 2.50 2.63 2.70
Vrst Hysteresis Viyst - - 10 - mVv

Vc falling from Vesrouax) t0 Vrstming
. at 10V/ms, measured from the
Ve Falling Reset Delay beginning of \¢ falling to RESET i 10 50 WS

asserting high

Reset Active Timeout Period trp - 140 200 280 ms
loL = 1.6MA, \Vgarr =
/RESET Output Low Voltage VoL Reset asserte 2.0V, - - 0.2 V
VCC =0V
/RESET Off-Leakage Curren l ke - -1 - +1 MA
IOH = ZOHA,
VCC = 10V, x?/8 - -
: Vgarr = 0V cc
RESET Output High Voltage Vou Reset asserte — \%
lon = 1MA,
= 0.9
VCC - 2V1 XVCC - -
Vgarr = 0V
RESET Output Low Voltage VOL VCC = VCC(MIN): IOL =1.6mA - 0.032 0.1 V
2-WIRE DIGITAL INPUTS (SCL, SDA) (Vcemn< Vee < Vecmaxy)
Input High Voltage ViH - x?/j - - \%
cc
0.3
Input Low Voltage VL - - - V
XVce
Input Hysteresis Viys - - B\'/OS - \Y
cc
Input Leakage Current Vin= GND or V¢ -1 - +1 HA
Input Capacitance (Note 8) - - 10 pF
Output Low VOltage VoL loo =4mMA, Ve = VCC(MIN) - - 0.4 V
AC Characteristics
(Vce = Ve 10 Vecmuaxy, Ta = -40°C to +85°C, unless otherwise noted.) (Notes 2)
PARAMETER SYMBOL CONDITIONS | miNn | TYP | MAX [ UNITS
2-WIRE BUS TIMING
SCL Clock Frequency fscL (Note 9) 0.32 - 400.00| kHz
Bus Timeout trimeouT - 1 - 2 S
Bus Free Time Between
STOP and START tur - 1.3 - - V8
Condition
Hold Time After
(Repeated) START
Condition; After This thp:sTA - 0.6 - - Us
Period, the First Clock Is
Generated
Repeated START t i 06 i i S
Condition Setup Time SU:STA ' H
To be continued.
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Continued.
PARAMETER SYMBOL CONDITIONS MIN TYP | MAX UNITS
STOP Condition Setu
Time P tsu:sto - 0.6 - - ps
Data Hold Time tHD:DAT (Notes 10, 11) 0 - 0.9 us
Data Setup Time tsu:paT - 100 - - ns
SCL Low to Data Out Valid tvD:DAT (Note 8) 50 - - ns
SCL Low Period tLow - 1.3 - - us
SCL High Period thicH - 0.6 - - us
SCL/SDA Rise Time tr (Note 12) 021(15 - 300 ns
. B
SCL/SDA Fall Time 20 +
(Receiving) te (Notes 12, 13) 0.1*Cq - 300 ns
SCL/SDA Fall Time 20 +
(Transmitting) te (Notes 12, 13) 0.1*Cg i 250 ns
Pulse Width of Spike
Suppressed tsp (Note 8) - - 50 ns
Capacitive Load of Each
Bus Line Ce - - - | 400 oF

Note 1:Vgstis the reset threshold forcy.

Note 2: All parameters are 100% tested atI+85°C. Limits over temperature are guaranteed by design and natfood
tested.

Note 3:2-wire serial interface is operational fogV> Vst

Note 4: See the Function Details section (BATT function).

Note 5:1gatt @and kcsare specified with SDA and SCLK pulled high, OUT floating, 8Dl /OUT floating.

Note 6:2-wire serial interface operating at 400kHz, SDA pulled high.

Note 7:For OUT switch over to BATT, ¥ must fall below st and Vearr. For OUT switchover to ¥, Vcc must be above
VRstOF above MaTT-

Note 8: Guaranteed by design. Not production tested.

Note 9: Due to the 2-wire bus timeout feature, there is a minimum specificatitre@CL clock frequency based on a 31-byte
burst-mode transaction to RAM. See fhmeout Feature section.

Note 10:A device must internally provide a hold time of at least 300ns for the @l (referred to the ¥ min of the SCL
signal) in order to bridge the undefined region of the falling edge bf SC

Note 11:The maximumyp.par ONly has to be met if the device does not stretch the LOW perigg) (of the SCL signal.

Note 12:Cy = total capacitance of one bus line in pF.

Note 13:The maximumfor the SDA and SCL bus lines is specified at 300ns. The maximutmfealfor the SDA output stage
tr is specified at 250ns. This allows series protection resistors to be connectedrbttey SDA/SCL pins and the SDA/SCL bus
lines without exceeding the maximum specified t
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Function Description
Overview of Functions

The PT7C4909/4910 contain eight 8-bit timekeeping registers, tnat bddress registers, a trickle charge register, a control
register, a configuration register, an alarm configuration register, aad atarm threshold

registers, all controlled through a 2-wire serial interface. Refer to PT7C&4@3ock diagram.

The OUT pin supplies voltage for CMOS RAM or other ICs requiring teead backup battery power. Whendfises above the
reset threshold (¥st) or above ¥arr, OUT is connected to A When \¢¢ falls below \kst and \garr, BATT is connected to
OUT. If enabled, an on-board trickle charger charges BATT frem V

BATT can act as a backup supply from either a batterguperCap™. When operating from BATT, the battery on output
(/BATT_ON) is pulled low and can be used as an indicator of operation in battenypbackie.

There are two reset outputs, /RESET and RESET. They become active while below the reset threshold{y) or while
manual reset KR) is held low, and forgb after /MR goes high, ¥ rises above the reset threshold, or a WDI pulse is not
received when the watchdog function is enabled. Reset thresholds areledaild@®y and 3.3V applications. /MR is internally
pulled high and contains debounce circuitry to accommodate a manubufiashreset switch. The WDI, when enabled, keeps
/RESET and RESET from becoming active if it is strobed once eyggyar typ. The watchdog timeout is selectable in the
configuration register.

Other features include internal chip-enable gating logic, which accepts a@a&litN/ from a microprocessor and only gates it
through as valid toQE_OUT when the PT7C4909/4910 are not in a reset state. This can bewude&hllling CMOS RAM to
limit current consumption when OUT is switched to BATT.

A power-fail comparator is available to monitor other system voltages thrB&d) and report the status through /PFO. If the
PT7C4909/PT7C4910 are in reset, /PFO is low; otherwise, it is high as long agRfltes than 1.27V (typ).

The piezo transducer drive output (PZT) has register selectable frequentie@g4kHz, 2.048kHz, 4.096kHz, or 8.192kHz. This
output can be selected to become active when the alarm is triggeredb® talependently controlled through the configuration
register. When activated, the PZT outputs a frequency with an attentiamgdtiz duty cycle of 50% on and 50% off.

An on-chip crystal oscillator maintaining circuit, for use with a 32.768&iygtal, provides the clock for timekeeping functions. A
crystal fail output (CX_FAIL) alerts the user when the 32.768kHz crystal oscillator has faled@0f cycles (typ), resulting in
conditions that produce invalid timekeeping data. The crystal fail functioralsa be polled by reading the status bit in the CX
status register.

12-07-0001 PTE22 07/04/12
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Registers
1. Register Address Definition
REGISTER ADDRESS REGISTER DEFINITION
FNCTION A7 #4645 A4 A3 A2 At 40 VALUE n D6 D5 M Dz D2 D Do
RD 00-5s [ 0 10 SEC 1 SEC
LD O OO OO0 AT e[ 0 [0 [0 [0 [0 ]0]0]0
my | 1 0 0 0 0 0 1 % o0 ;LU.}[ 10 XIN 1 Wy
mrswrE | 0 [ 0 oo JoJoJoJo
& 1 0 0 0 0 1 0 % 00-23 | 12/24 U 10 HR . .
-1z | 1f0 g“;f
FOR STATE | () 0 0 0 oJoJofJo
RD 01-28/29
DATE 1 0 0 0 0 1 1 01-30 0 0 10 DATE 1 DATE
M 01-31
meswtE | 0 [ 0 JOo Jo o JoJo]l1
RD o-12| 0 0 0 |1o0x 1 WONTH
i 0 0 0 1 0 0 /W FOR STATE | () 0 0 0 0 l 0 ] 0 | 1
RD -0t | 0 0 0 0 0 TEEK DAY
my | 1 0] 0 0 1 0 1 0 —— o T o 0 0 00 [ 1
RD 00-99 10 YEAR 1 YEAR
Rl 000l Pl 0 P e[ O [T [T L0000
RD WP | 0 0 0 0 0 0 0
omor | T OO0 TV ] [0 [0 [0 [0 0000
TRICKLE ED TCS | TCS |TCS |TCS | DS | DS | RS | RS
CHARGER | 1 0 0 L 0 0 0 M FOR STATE | () 0 0 0 0 0 0 0
RD 00-93 1000 YEAR 100 YEAR
ol 0 0 1 0 0 1 M rsare | 0 [ 0 [ 0 [ 1 1]JoJo]J1
ALARX RD o
1 0 0 1 0 1 0 =)
QONF IG = = =] = (2}
M ﬁﬁ 8| & E E1E|E |8
FOR STATE | 0 0 0 0 0 0 0 0
TEST RD 0 0 0 0 1 1 1
cigics | L 0 0 1 0 1 1 YR STATE | O i) ) i) 0 1 1 1
e 1 0 1 1 0 0 0
R.B;Ilm Y
TEST
Rn;lzm 1 0 1 1 0 0 3 WiN
DIGITAL ED DY | D6 |D5 | D4 | D3 | D2 | D1 | DO
ﬁiﬁ . 0 [ 4 o A B /W mEsE | O | O | O | O[O0 ] O] O[O
OSCILLA~ RD DY | D6 | D5 | D4 | D3 | D2 | D1 | DO
e PP Y O A e[ T[T JO0] 011 00
WOTE: POR STATE IEFINES PORER-CN RESET STATE OF REGISTER CONTENTS, THE TEST CONFIG RBGISTER IS A EEAD-ONLY RBGISTER.

12-07-0001 PTE22 07/04/12
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REGISTER ADDRESS REGISTER DEFINITION
FUNCTION AT AE AS ad A3 A2 Al A0 VALUE 7 i3 bi] D4 D3 2 D1 bili
& RD cx
STATUS 1 0 0 1 1 0 0 i FALL 0 0 0 0 0 0 0
HOR STATE | () 0 0 0 0 0 0 0
cowte | 1 0 0 1 1 0 1 L FDEN| 0 0 | et | et [ |
W TIME | SEL | CMIL | RERQ | FEB3
FOR STATE | 0 0 0 0 0 0 0 0
ALARN THRESHOLDS:
ED 0-59 [ 0 10 SEC 1 SEC
s (1 |00 [1(1]1]0 | rrsm[ 0 [ 1 J1 [ 1|1 1171
RD 59| 0 10 MIN 1 MIN
e T O I N O B o (R e N EE N EEE
RD 00-23 | 12/24 10 HE
HR 1 0 1 0 0 0 0 iR 0 W |10 1 HR
0i-12 | /o 0/1
mese [ 1 | 01 [ 1|11 [1]1
ED 01-28/23
DATE 1 0 1 0 0 0 1 01-30 0 0 10 DATE 1 DATE
M 01-31
FOR STATE | 0O 0 1 |1 1 |1 ]1]1
RED -1z Q 0 0 |1wox 1 MORTH
ok |1 011 0 011 0 N MESATE | O | O 0 1 1111
RD o7 | O 0 0 0 0 REEKTWY
el I U T T N O R - G ooy o e T T I I [0]0
ED 00-99 10 YEAR 1 YEAR
e O A R U O M) ersmre| 1] 1 J1 111 J1]1
CLOCK kD
i er 1 0 1 1 1 1 1 7
RAN
ED R
wof 1| 1|00 folo |0 man | XXX XXX X
( 1 1 )
1 1 | 1
s : : ]
FAX RD e
wlu e[l e XXX XXX XX
RAX RD
| 1|1 [ 1| 1|11 |0 =
WOTE: POR STATE IEFIMES PORER-ON KESET STATE OF KBGISTER CONTENTS.

Figure 1 Register Address Definition
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2. Hex Register Address/Description

Table 2. Hex Register Address/Description

PT7C4909/4910
I’C Bus Real-time Clock Module

V(\/|_||?é‘)l‘(l)£ I(?HES([; DESCRIPTION POR CONTENTS (HEX) POR (CE%ND-I;ENTS
80 81 Seconds 00 00
82 83 Minutes 00 00
84 85 Hours 00 00
86 87 Date 01 01
88 89 Month 01 01
8A 8B Day 01 01
8C 8D Year 70 70
8E 8F Control 00 00
90 91 Trickle charger 00 00
92 93 Century 19 19
94 95 Alarm configuration 00 00
— 97 Test configuration* 07 07
98 99 CX status 00 00
9A 9B Configuration 00 00
9C 9D Seconds alarm threshold 7F 7F
9E oF Minutes alarm threshold 7F 7F
A0 Al Hours alarm threshold BF BF
A2 A3 Date alarm threshold 3F 3F
Ad A5 Month alarm threshold 1F 1F
A6 A7 Day alarm threshold 00 00
A8 A9 Year alarm threshold FF FF
BO -- Test registerl(write-only) N/A N/A
B2 -- Test register2(write-only) N/A N/A
B8 B9 Digital offset adjust 00 00
BC BD Oscillator capacitor adjust CcC CcC
BE BF Clock burst N/A N/A
Co C1 RAM 0 Indeterminate Indeterminate
Cc2 C3 RAM 1 Indeterminate Indeterminate
Cc4 C5 RAM 2 Indeterminate Indeterminate
C6 c7 RAM 3 Indeterminate Indeterminate
C8 (01°] RAM 4 Indeterminate Indeterminate
CA CB RAM 5 Indeterminate Indeterminate
cC CD RAM 6 Indeterminate Indeterminate
CE CF RAM 7 Indeterminate Indeterminate
DO D1 RAM 8 Indeterminate Indeterminate
D2 D3 RAM 9 Indeterminate Indeterminate
D4 D5 RAM 10 Indeterminate Indeterminate
D6 D7 RAM 11 Indeterminate Indeterminate
D8 D9 RAM 12 Indeterminate Indeterminate
DA DB RAM 13 Indeterminate Indeterminate

To be continued.
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PT7C4909/4910
I’C Bus Real-time Clock Module

Continued.
WRITE READ
(HEX) (HEX) DESCRIPTION POR CONTENTS (HEX) | POR CONTENTS (BCD)

DC DD RAM 14 Indeterminate Indeterminate
DE DF RAM 15 Indeterminate Indeterminate
EO El RAM 16 Indeterminate Indeterminate
E2 E3 RAM 17 Indeterminate Indeterminate
E4 E5 RAM 18 Indeterminate Indeterminate
E6 E7 RAM 19 Indeterminate Indeterminate
ES8 E9 RAM 20 Indeterminate Indeterminate
EA EB RAM 21 Indeterminate Indeterminate
EC ED RAM 22 Indeterminate Indeterminate
EE EF RAM 23 Indeterminate Indeterminate
FO F1 RAM 24 Indeterminate Indeterminate
F2 F3 RAM 25 Indeterminate Indeterminate
F4 F5 RAM 26 Indeterminate Indeterminate
F6 F7 RAM 27 Indeterminate Indeterminate
F8 F9 RAM 28 Indeterminate Indeterminate
FA FB RAM 29 Indeterminate Indeterminate
FC FD RAM 30 Indeterminate Indeterminate
FE FF RAM Burst N/A N/A

Crystal Selection

A 32.768kHz crystal is connected to the PT7C4909/4910 throug®mnsg 10 (X1 and X2). The crystal selected for use should
have a specified load capacitance)(Gf 6pF or 12pF where the capacitive load is included in the PT7CHI®/ When
designing the PC board, keep the crystal as close to the X1 and X&sppossible. Keep the trace lengths short and small and
place a guard ring around the crystal and connect the ring to GND to ahamtive loading and prevent unwanted noise pickup.
Keep all signals out from beneath the crystal and the X1 and X2 pins to tpnei@ncoupling. Finally, an additional local ground
plane on an adjacent PC board layer can be added under the crystaldtdt rom unwanted pickup from traces on other layers
of the board. This plane should be isolated from the regularo@f@ lground plane, should be no larger than the perimeter of the
guard ring, and connected to the GND pin of the PT7C490%9 Ensure that this ground plane does not contribute to significant
capacitance between signal line and ground on the connections tfratmuxl and X2 to the crystal.

Some crystal manufacturers and part numbers for their SMT, 32.768kHz avgstals that require 6pF or 12pF loads are listed in
Table 3. In addition, these manufacturers offer other package optiossdileg upon the specific application considerations.

Table 3 Crystal Manufacturers and Part Numbers

TEMP RANGE CL +25°C FREQUENCY
MANUFACTURER PART C) (pF) TOLERANCQE (ppm)
Caliber Electronics AWSZA'%ZZ';%SB}I((WZ’ AWS2B- -20 to +70 6 ori12 +20
ECS INC International ECS-.327-6.Qt7 -10 to +60 6 orl2 +20
Fox Electronics FSM327 -40 to +85 6 orl2 +20
M-tron SX2010/ SX2020 -20to +75 6 orl2 +20
Raltron RSE-32.768-6-C-T -10 to +60 6orl2 +20

Timekeeping accuracy of the PT7C4909/4940ependent on the frequency stability of the external crystal. To determine
frequency stability, use the following equations:
A =f*k* (To-T)?

12-07-0001 PTE22 07/04/12
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PT7C4909/4910
I’C Bus Real-time Clock Module

PERICOM

Af = change in frequency from +25°C (Hz)

f = nominal crystal frequency (Hz)

k = parabolic curvature constant (-0.035 +0.005ppmfoé€32.768kHz watch crystals)
To = turnover temperature (+25°C £5°C for 32.768kHz watch crystals)

T = temperature of interest (°C)

For example: What is the worst-case change in oscillator frequency-26n€ ambient to +45°C ambiéh
Afgin = 32.768Hz * (-0.04ppm/°E) (20°C - 45°C§ = -0.8192Hz

What is the worst-case timekeeping error per second?

1) Error due to temperature drift:

Atgrie = {[1 / [(f+ A fyrir) / 32,768]] - 1s}/1s={[1/[(32.768Hz - 0.8192Hz) / 32.768]] - 1s}/1s = 0.000025s/s
2) Error due to +25°C initial crystal tolerance of +20ppm:

Afinitia = 32.768Hz * (-20ppm) = -0.65536Hz

Atinitiar = {[1/ [(f + A finitiar) / 32.768]] - 1}/1s

Atinisar = {[1 / [(32.768 - 0.65536)/32.768]] - 1} /1s = 0.000020s/s

3) Total timekeeping error per second:

Atotal = A taritt T Atinitial

A tiorar = 0.000025s / s + 0.000020s / s = 0.000045s/s

After 1 month that translates to:

At = (31day) * (24hr/day) * (60min/hr) * (60s/min) * (0.0045s/s) = 120.158s

Total worst-case timekeeping error at the end of 1 month at +45°@risxépately 120s or 2min (assumes negligible parasitic
layout capacitance).

Table 4. Acceptable Quartz Crystal Parameters

PARAMETER SYMBOL MIN TYP MAX UNITS
Frequency f - 32.768 - kHz
Equivalent series resistance (ESR) Rs - - 60 kQ
Parallel load capacitance C. - 6/12 - pF
Q factor Q 40,000 - - -
GROUND PLANE =
<~ VIACONNECTION | | F
oy (AR -
GUARD RING § \H,—dr fgﬁ
i ===
! I &= I 5 &,
! iy I - [0 1?:,{
. e
1. ]
! ; SM WATCH CRYSTAL |
T Oy \
VIA CONNECTION “LAYER 1 TRACE
**LAYER 2 LOCAL GROUND PLANE
CONNECT ONLY TO PIN 8
GROUND PLANE VIA CONNECTION
Figure 2 Recommended Layout for Crystal
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Control Register (Write Protect Bit)

Bit 7 of the control register is the write protect bit. The lower 7 bits (b#3 @re forced to zero and always read a zero when read.
Before any write operation to the clock or RAM, bit 7 must be zero. Wigén the write protect bit prevents a write operation to
any other register.

Hours Register (AM-PM/12-24 Mode)

Bit 7 of the hours register is defined as the 12-hoW4enour mode select bit. When high, the 12-hour mode is selectéue In
12-hour mode, bit 5 is the AM/PM bit with logic high being PM. In the &d#tmode, bit 5 is the second 10-hour bit (2Z28h).

Clock Burst

Addressing the clock burst register specifies burst mode operhtithis mode, the first seven clock/calendar registers and the
control register can be consecutively read or written starting with bitddress BEh for a write and BFh for a read. If the write
protect bit is set high when a write clock/calendar burst mode is specifiedataotrdnsfer occurs to any of the seven
clock/calendar registers or the control register. When writing to the clocktaegin the burst mode, all eight registers must be
written in order for the data to be transferred. In addition, the W Hlite control register must be set to zero prior to a clock
burst write.

RAM

The static RAM is 31 bytes addressed consecutively in the RAM addressEpacaddress/commands (G6iCh) are used for
writes, and odd address/commands (&IDh) are used for reads. The contents of the RAM are static and reatidifov VOUT
down to 1.5V (TYB.

RAM Burst

Addressing the RAM burst register specifies burst mode operatidhisimode, the 31 RAM registers can be consecutively read
or written starting with bit 7 of address FEh for a write and FFh fagad.rWhen writing to RAM in burst mode, it is not
necessary to write all 31 bytes for the data to transfer. Each byte thdttes o is transferred to RAM regardless of whether all
31 bytes are written.

Trickle Charger Register (PT7C4910)

The trickle charge register controls the trickle charger characteristics of thed®I0. he trickle charger functional schematic
(Figure 3) shows the basic components of the trickle charger. Table 6 detailsgbiirdgs for trickle charger control. Trickle
charge selection (TCS) bits B34 control the selection of the trickle charger. In order to prevent accidental gnaiilg a
pattern of 1010 enables the trickle charger. All other patterns disable the trickle chiegPil. 7C4910 powers up with the trickle
charger disabled. The diode select (DS) bits(DB select whether two diodes or no diodes are connected between VCC and
BATT. If DS is 10, no diode is selected; if DS is 01, two diodessatected. If DS is 00 or 11, the trickle charger is disabled
independent of the state of the TCS bits. The RS bits@D)] select the resistor that is connected between VCC and BATT. If
both RS bits are set to zero, the trickle charger is disabled, regardless tiemlyitostates in the trickle charger register. RS bits
set to 10 select a 1.7K, 01 selects 2.9K, and 11 select 5K.

Diode and resistor selection is determined by the user, according to the maginment desired for the battery or Super Cap
charging. The maximum charging current can be calculated as shaae following example. Assume that a system power
supply of 3V is applied to VCC and a SuperCap is connected ta'BAISo assume that the trickle charger has been enabled with
no diode and resistor R1 between VCC and BATT. The maximuraratdMAX would therefore be calculated as follows:

IMAX = 3.0V/R1~ 3.0V/1.7K2 =~ 1.76mA

As the Super Cap charges, the voltage difference between VCC and VEA&Téases, and therefore the charge current decreases.
The PT7C4909 does not feature a trickle charger.
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Rl 1.7k
o/o—

AR

%__O/L

PIN 20

3

1 OF 16 SELECT 1 OF 2 SELECT 1 OF 3 SELECT
HOTE: ONLY 1010 CODE ENWABLES CHARGER

TCS = TRICKLE CHARGER SELECT
DS = DIODE SELECT

tRrcig 165 TCS TCS TCS DS DS RS RS RS = RESISTOR SELECT
CHARGER
REGISTER g7 B B5 B4 B3 B2 Bl B0

Figure 3 Trickle charger functional schematic

Table 5 Trickle Charger Register Control

D7 D6 D5 D4 D3 D2 D1 DO

TCS | TCS | TCS| TCS | DS DS RS RS ACTION
x x x x 0 0 x x Trickle charger disabled
x x x x 1 1 x x Trickle charger disabled
x x x x x x 0 0 Trickle charger disabled
1 0 1 0 1 0 1 0 No diode selected, 1.7k selected
1 0 1 0 1 0 0 1 No diode selected, 2.9k selected
1 0 1 0 1 0 1 1 No diode selected, 5k selected
1 0 1 0 0 1 1 0 Two diode selected, 1.7k selected
1 0 1 0 0 1 0 1 Two diode selected, 2.9k selected
1 0 1 0 0 1 1 1 Two diode selected, 5k selected

OUT Function

OUT is an output supply voltage for external devices. Whgfqiriées above the reset threshold or is greater thap VOUT
connects to ¥c. When \&¢ falls below \ksr and \garr, OUT connects to BATT. There is a typicakry - Vrrp hysteresis
associated with the switching betweegc\dnd BATT if BATT < Vksrand typically Vyst of hysteresis if BATT > ¥sr. Connect

at least &@.1pF capacitor from OUT to ground (GND). Switching from Vcc to BATT uses a break-before-make switch; a capacitor
from OUT to GND prevents loss of power needed for clock data and RANgdswitchover.

Oscillator Start Time

The PT7C4909/4910 oscillator typically takes 300ms to settle to its aptioperating power level after startup. To ensure the
oscillator is operating, the system software should validate this by readisg¢bnds register. Any reading with more than 0Os,
from the POR value of Os, is a validation that the oscillator is operating.

Power-On Reset (POR)

The PT7C4909/4910 contain an integral POR circuit that ensures all registezsedr® a known state on power-up. On initial
power-up, once VOUT rises above 0.75V (typ), the POR circuit releasesgibters for normal operation. Should VOUT dip to
less than 1.5V (typ), the contents of the PT7C4909/4910 registenso longer be guaranteed.

Table 6 1/0 and IC sections powered from ¥c and BATT

12-07-0001 PTE22 07/04/12
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PT7C4909/4910
I’C Bus Real-time Clock Module

PIN POWER= VCC<VRST
DESCRIPTION PIN NAME Vee Vee<Vgst COMMENTS COMMENTS
Crystal Oscillator 1/0 9 X1 Enabled Enabled - -
Crystal Oscillator 1/0 10 X2 Enabled Enabled - -
Backup Power-Supply Input 1 BATT N/A N/A - Power pin
ouT Power output
(> of Vecor BATT if V< 2 ouT N/A N/A - oin P
VRESE'I)
Manual Reset Input 6 /MR Enabled Disabled Input ignored -
Battery-On Output 3 /BALT—O Enabled Enabled - -
Watchdog Input 7 WDI Enabled Disabled Input ignored -
Chip-Enable Input 4 /CE_IN Enabled Disabled Input ignored -
Power-Fail Input 5 PFI Enabled Disabled Input ignored -
Ground 8 GND N/A N/A - Power pin
Active Low, Open-Drain Reset
Output (OD) 18 /RESET Enabled Enabled Pulled low -
Active H'gguf;jth’ PullReset | 19 | RESET | Enabled | Enabled | PulledtoVCC .
Chip-Enable Output 17 /CE_OUT Enabled Disabled Pulled to OUT -
Power-Fail Output 16 /PFO Enabled Enabled Pulled low -
Alarm Output 14 /IALM Enabled Enabled -
Piezo Output 15 PZT Enabled Disabled | High impedance -
Crystal-Fail Output 11 /CXEFAI Enabled Enabled - -
2-Wire Bus Data I/0 12 SDA Enabled Disabled - -
2-Wire Bus Clock 13 SCL Enabled Disabled - -
Main Power-Supply Input 20 Vce N/A N/A - Power pin
Trickle Charge 1t020 Enabled Disabled - -
FEATURES
Crystal Oscillator - - Enabled Enabled - Supply = OUT
RAM - - Enabled Enabled - Supply = OUT
Timekeeping Registers - - Enabled Enabled - Supply = OUT
Control Registers - - Enabled Enabled - Supply = OUT
Crystal Fail Detect - - Enabled Enabled - Supply = OUT
Alarm Reqgisters - - Enabled Enabled - Supply = OUT
Power-Fail Comparator - - Enabled Enabled D'SB?AE).:EI_d n Supply = OUT
RESET Comparator - - Enabled Enabled - Supply =VCC
Watchdog Timer - - Enabled Disabled - Supply = OUT
Internal Reference - - Enabled Enabled - Supply =VCC
Power Switchover - - Enabled Enabled - Supply = VCC
CE Circuitry - - Enabled Disabled - Supply = OUT
Piezo Dividers/Select Register - - Enabled Enabled - Supply = OUT
Trickle Charge - - Enabled Disabled - Supply = OUT
12-07-0001 PTE22 07/04/12
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Il
Alarm Generation Registers

The alarm function generates an ALARM when the contents of the SEC, MIN, HREDWDNTH, DAY, or YEAR registers
match the respective alarm threshold registers. Also, the generation of the ALARKbgisammable through the alarm
configuration register. The alarm configuration register can be writtefttioan address of 94H or it can be read with an address
of 95H. The alarm configuration register definition is shown in Figuredister address definition). Placing a 1 in the appropriate
bit enables the /ALM and the alarm out status bit when the selected alarm thresjistdr contents match the respective
timekeeping register contents. For example, writing 0000 0001 taléinm configuration register causes the alarm pin to get
triggered every minute (each time the contents of the seconds timakeepgister match the contents of the seconds alarm
threshold register). Writing 0000 0010 causes the alarm to go on lemaryeach time the contents of the minutes timekeeping
register match the contents of the minutes alarm threshold register).g\&itd100 1111 to the alarm configuration register,
therefore, causes the alarm to be triggered on a specific second,etfifec spinute, of a specific hour, of a specific date, of a
specific year. The alarm output stalgsv until it is “cleared” by reading or writing to the alarm configuration register or by
reading or writing to any of the alarm threshold registers.

Minutes Register (Alarm Out Status)

An alarm out status bit is available if it is desired to use the alarm furagianpolled alarm instead of connecting directly to the
/ALM output pin. Bit D7 in the minutes timekeeping register contdiesstatus of the /ALM output with a 1 indicating the alarm
function has triggered and zero indicating no triggered alarm.

Manual Reset Input

Many microprocessor-based products require manual reset capability, allitwimmgerator, a test technician, or external logic
circuitry to initiate a reset. With the PT7C490910, a logic low on /MR asserts reset. Reset remains asserted while /MR is low,
and for gp (Figure 4) after it returns high. /MR has an internal pplkesistor of typically 50k€, so it can be left open if it is not

used. Internal debounce circuitry requires a minimum low time on the ififut of lps with 100ns (typ) minimum glitch
immunity.

Vee
trp
/RESET —8¥ I §
re
/MR g A =

Figure 4 Manual Reset Timin
Reset Outputs J J

A uP’s reset input starts the pP in a known state. When /RESET and RESET are active, all control inputdR/ WDI, /CE_IN,

and the 2-wire interface) are disabled. The PT7C4909/PTIICA® supervisory circuit asserts a reset to prevent code-execution
errors during power-up, power-down, and brownout conditiiRIESET, opendrain active low, and RESET (push-pull active high)
are guaranteed to be active for OV s\K Vgst, provided \byr is greater than 1V. OncecyY exceeds the reset threshold, an
internal timer keeps /RESET and RESET active for the reset timeout pegpdafter this interval, /RESET becomes inactive
(high) and RESET becomes inactive (low). If a brownout conditmrurs (V¢ dips below the reset threshold), RESET and
/IRESET become active. Each time RESET and /RESET are asserted, they actileefdr the reset timeout period.

The PT7C499R/4910R is optimized to monitor 3.0V £10% power supplies. ExcepnhwhIR is asserted, reset does not occur
until V¢ falls below 2.7V (3.0V - 10%), but is guaranteed to occur before the [soppply falls below +2.5V.

The PT7C4909S/4910S is optimized to monitor 3.3V +10% power supplies. Exebph /MR is asserted, reset does not occur
until Vcc falls below 3.0V (3.0V is just above 3.3V - 10%), but is guaranteed to before the power supply falls below 2.8V.
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Negative-Going \CC Transients

The PT7C49091910 are relatively immune to short duration negative transients (glitcheks) issuing resete the puP during
power-up, power-down, and brownawiditions. Therefore, resetting the pP when V¢ experiences only small glitches is usually
not recommended.

Maximum transient duration vs. reset comparator overdrive shows thenaraxpulse period that can occur ogcMor which
reset pulses are NOT generated. The graph was produced using nggativ¥c pulses, starting at 3.6V and ending below the
reset threshold by the magnitude indicated (reset comparator overdtieefrdph shows the typical maximum pulse width a
negative-going ¥c transient can have without causing a reset. As the amplitude of thieritansreases (i.e., goes farther below
the reset threshold), the maximum allowable pulse width decreases. Tymcaly,transient that goes 60mV below the reset
threshold andasts for 60us or less does not cause a reset pulse to be issued. A capacitor of at least 0.1uF mounted close to the

pin provides additional transient immunity.

Interfacing to Microprocessors with Bidirectional Reset Pins

Microprocessors with bidirectional reset pins, such as the Motorola 68siZiEl, can contend with the PT7C449@20 /RESET
or RESET outputs. If, foexample, the RESET output is driven high and the pP wants to pull it low, indeterminate logic levels
mayresult. To correct this, connect a 4.7kQ resistor between the RESET output and the pP reset I/0. Buffer the RESET output to
other system components. The positive voltage supply for the RESEZ Wi If V¢ drops, then so does the,Vof this pin.

Battery-On Outputs

The battery-on output, /BATTON, is an open-drain output indicator of when the PT7C481% are powered from the backup
battery input, BATT. When Y falls below the reset thresholdgd, and below ¥arr, OUT switches from V¢ to BATT and
/BATT_ON is asserted. When ¢ rises above ¥yt or the reset threshold,g¥;, OUT reconnects to & and /BATT ON is
deasserted.

Watchdog Input

In the PT7C4909010, the watchdog circuit monitothe uP’s activity. Data bit D4 in the configuration register controls the
selection of the watchdog timeout period. The power-up default $s(D4 = 0). If D4 is set to 1, then the watchdog timeout
period is changed to 200ms. Data bit D7 in the configuration register isatolidog enable function. A logic 0 disables the
watchdog function and a logic 1 enables the watchdog function. Therqmowreset state of WD EN is logl; meaning the
watchdog function is disabled. When D4 is set to 1, the first watcliwhegut period following a reset cycle is always 1.6s and
reverts to 200ms after thast WDI transition. This is to allow the pP to recover after a RESET interrupt. the pP does not toggle

the WDI within the register-selectable watchdog timeout period, RESETRE®BET are asserted for 200ms. At the same time,
bits D4 and D7 in the configuration register are reset. These bits have to lemetorenable the watchdog and short timeout
function again. While RESET and /RESET are asserted, all control inputsR® Tia9094910 are disabled MR, /CE_IN, WDI,

and the 2-wire interface). Figure 5 shows the watchdog timing relagionsh
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Figure 5 Watchdog Timing Relationship
Watchdog Software Considerations

There is a way to help the watchdog-timer monitor software executiva atosely, which involves setting and resetting the
watchdog input at different points the program rather than “pulsing” the watchdog input high-low-high or low-high-low. This
technigue avoids &stuck” loop, in which the watchdog timer continues to be reset within the loop, keeping the watchdog from
timing out. Figure 6 shows an example of how the I/O drivimgwhtchdog input is set high at the beginning of the progsam,
low at the beginning of every subroutine or loop, then set high agen the program returns to the beginning. If the program
should “hang” in any subroutine, the problem would quickly be corrected sincg@hes Icontinually set low and the watchdog
timer is allowed to time out, causing a reset to be issued.

{ START

SET WDI HIGH

PROGRAM CODE

OUTIN
PROGRAM LOOP
TWDI LO

{ RETURN

Figure 6 Watchdog Flow Diagram
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IIf
Chip-Enable Signal Gating

Internal gating of chip-enable (CE) signals prevents erroneous datadrompting CMOS RAM in the event of an under-voltage
condition. The PT7C4909910use a transmission gate fro@E _IN to /CE_OUT. During normal operation (reset not asserted),
the transmission gate is enabled and passes all CE transitions. When resetté] athis path becomes disabled, preventing
erroneous data from corrupting the CMOS RAM. The short CE patipagdelay from CE_IN to /CE_OUT enables the
PT7C49094910 to be used with most microprocessors.GE/IN is low when reset assert§E_OUT remains low for typically
trce to permit completion of the current write cycle. Figure 7 shows tipeestable transmission gate.

OUT
CHIP-ENAELE ’_{
OUTPUT P
CONTROL
RESET y
GENERATOR ——— P
/CE_IN /CE_OUT
N I

Figure 7 Chip-Enable Transmission Gate

Chip-Enable Input

The CE transmission gate is disabled & AN is high impedance (disabled mode) while reset is asserted. During a pawer-do
sequence when )& goes below the reset threshold, the CE transmission gate disable€Eaid immediately becomes high
impedance if the voltage aCE _IN is a logic high. If CE_IN is logic low when reset asserts, the CE transmission gate disables at
the momentCE_IN goes high orgc after reset assert{t), whichever occurs first (Figure 8). This permits the current write
cycle to complete during power-down. The CE transmission gate rerdmabkled and CGE_IN remains high impedance
(regardless ofGE_IN activity) for (kp), the reset timeout period any time a reset is generated. While dis&ied\ /is high
impedance. When the CE transmission gate is enabled, the impeda@e k¥ aAppears as a load in series with the load at
/CE_OUT.

The propagation delay through the CE transmission gate dependg,dhé/source impedance of the driver connecte@EolIN,
and the loading onCE_OUT. The CE propagation delay is measured from the 50% poin€@&nM to the 50% point on
/CE_OUT using &0Q driver and 10pF of load capacitance, and is typically 5ns. For minimum propagation delay, minimize the
capacitive load atJE_OUT, and use a low output-impedance driver.

Chip-Enable Output

When the CE transmission gate is enabled, the impedanC&oDUT is equivalent to a resistor in series with the source driving
/CE_IN. In the disabled mode, the transmission gate is off and an activep connectsGE_OUT to OUT (Figure 8). This
pullup turns off when the transmission gate is enabled.
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Figure 8 Chip-Enable Timing
Power-Fail Comparator

The PT7C4909/910 PFI is compared to an internal reference. If the PFI voltage is lesthéhpawer-fail threshol 1), /PFO
goes low. The power-fail comparator is intended for use as an underevdigertor to signal a failing power supply and can
monitor either positive or negative supplies using a voltage-divider to P\, the comparator does not need to be dedicated
to this function because it is completely separate from the rest of the circuitry

Any time Vcc < Vgst, /PFO is forced low, regardless of the state of PFI. Any tige/Vrst and /RESETis active low (during

the reset timeout period), /PR®forced high, regardless of the state of PFI. If the comparator is uragsetwct PFI to ¥ and
leave /PFO floating. Figure 9 shows PFI and /PFO timing.

B B T T T T T ---------:>1
Yearr
Vee

—¥  treT

/RESET
fFFO

%

f

\—/: T Verr
FFI {
Figure 9 PFIl and /PFO Timing
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PERICOM

Piezo Transducer Output Drive

The push-pull, piezo transducer drive output, PZT, is selectable throegtomfiguration register for frequencies of 1.024kHz,
2.048kHz, 4.096kHz, or 8.192kHz (Table 6). Bits DO and D1 contrattwinequency outputs to PZT. If in battery backup mode
(when \c falls below the reset threshold and belogiM), the PZT output is disabled to high impedance to prevent battery drain
from the backup battery on the BATT pin.

Table 7 lists the piezo transducer control bits.

Bit D3, the PZT SEL bit, selects whether the /ALM, alarm output, controls whereldetesd PZT frequency is gated to PZT or
whether control is given to the PZT CNTL bit, bit D2. If D3 = 1, then/&leM controls gating of the selected PZT frequency to
PZT. When the alarm is triggered, the selected frequency stays oarfdZihe alarm is cleared by writing to or reading from the
alarm configuration register. If D3 = 0, then the PZT CNTL bit, D&ednines when and for how long the selected frequency
appears at PZT. Bit D2, the PZT CNTL bit, controls whether the selectattfregis gated to PZT, provided D3 =0. D2 =1
gates the selected frequency to PZT and D2 = 0 inhibits the selected fre(R&nagmains low).

Anytime a frequency is selected to be gated through to the PZT outpumaddidated by a 1Hz square wave. The PZT output
then turns on for 0.5s and off for 0.5s. Since the humais gearticularly sensitive to changes in condition, switching a soand o
and off makes it more noticeable than a continuous sound of the iuerfcy.

The PZT output swings betweerzd/and GND throughhe output stage’s on-resistance, Byt pzr- To allow flexibility of the PZT
output to work with many different types of piezo buzzers,-Rr is designed to be as low as practical. To minimize peak
currents into the piezo buzzer, an external current-limiting resistor Rsbmaequired. Ipeak is now equal tad// (Rs +
Rour pz7). Rs can be adjusted to reduce the sound amplitude from the extier@lbpzzer. The value of Rs varies for each
application and should be chosen at the prototype design stage with théymeeo installed in a cavity approximating its final
housing. The typical value ofdgr pzris calculated from Myt / lpzr, Where bt is the average of the sink and source currents.
Figure 10 is the piezo transducer functional diagram.

Table 7 Piezo Transducer Selectable Frequencies

D1(PZT FREQ) DO(PZT FREQ) PZT TYPICAL FREQUENCY (kHz)
0 0 1.024
0 1 2.048
1 0 4.096
1 1 8.19
Table 8 Piezo Transducer Control Bits
D3(PZT SEL) | D2(PZT CNTL) CONDITION PZT
0 0 PZT CNTL bit, D2, has control Low
0 1 PZT CNTL bit, D2, has control Selected frequency
1 0 /ALM has control, D2 is ignored; assume alarm triggered  Selected frequency
/ALM has control, D2 is ignored; assume alarm cleared by
1 1 . - . ) Low
reading the alarm configuration register
PTTC4909/PTTC4910
Rourpir
PZT
PIEZO
Rs BUZZER
Verr
Figure 10 Piezo Transducer Functional Diagram
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Crystal-Fail Output

The open-drain, crystal-fail outputCX_FAIL, alerts the user when the 32.768kHz crystal has failed due to eoflo38
contiguous cycles, typical, of the 32.768kHz clock K/ FAIL enable (D7) in the alarm configuration register is set to 1, then
the crystal-fail detect circuit is enabled; if D7 = 0, the crystal-fail detect circdisébled. WhenGX_FAIL, D7 in the CX status
register is 1, a crystal failure has been detected @Xd FAIL, open-drain output, goes low. Th€X_FAIL output and the
/CX_FAIL bit in the CX status register are both cleared by reading to the @is staister.

Test Configuration Register

This is a read-only register.

Test Register

The block implements aiQ@ interface controller, which can operate at a maximum frequency &H#00t fully supports the
four types of 1C transfer (single write, single read, burst write and burst readfiagd in the spec. Besides, this block also
incorporates a test block, which implements four test modes that can be egtérsdwriting OXFF to TEST REG1(address
0xBO0) and then writing a specific value to TEST REG2(address 0xB2)ghritC interface.

Table 9 The four test modes and their entries by i2c write transfers list

Test mode | Purpose of the test mode TESTREG 1| TEST REG 2

Test reset 1 R_e_sgt all th_e RTC relevant registers and all the DFFs in the digital OXEE OXBO
division chain

Test clock 1 G_e_n(_arate a_test clock to replace the 16kHz clock input of the digital OXEE OXAL
division chain

Test clock 2 Gene_re_lte a test c_Io_c_k to replace the 128Hz pulse generated in the mi OXEE OXA2
the digital clock division chain

Test clock 3 | Generate a test clock for all the timekeeping registers OXFF 0XA3

Test clock 4 Qe_n(_arate a_test clock to replace the 1Hz pulse generated by the digital OXEF OXA4
division chain

12-07-0001 PT&R22 07/04/12
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Offset Adjust

1. Digital adjust

This block incorporates a digital clock division chain and a clock precisiostatent function. The digital clock division chain
receives the 16KHz clock from the oscillator as input, and, through a sebéd-ef generates a 1Hz-periodic pulse to update the
second counter in timekeeping registers. In order to speed wtothedivision cycle during test, the input 16KHz clock and the
128Hz pulse in the middle of the clock division chain can be replaced bgltestl and test_clock2 generated by the test block in
i2c control block (see the above table).

The precision of the clock generated by the division chain can be set ahéahind through the clock precision adjustment
function, if a proper adjustment data is set in register DOFFSET (OXB8)binary encoded settings in the seven bits from F6 to
FO are used to set the precision of the clock generated from the 32768kitonsup to £189.1x10-6 in the forward (ahead) or
reverse(behind) direction, in units of £3.05x10-6. The adjustrragpdns oce every 20 seconds (at “00”,”20” and “40” seconds).

The adjustment amount and adjustment value are listed in the table below:

Adjustment amount Adjustment data bit6 | bit5 | bit4 | bit3 | bit2 | bitl | bitO
(ppm) Decimal | Hexadecimall F6 F5 F4 F3 F2 F1 FO
-189.10 +63 3Fh 0 1 1 1 1 1 1
-186.05 +62 3E h 0 1 1 1 1 1 0
-183.00 +61 3D h 0 1 1 1 1 0 1
-9.15 +4 04 h 0 0 0 0 1 0 0
-6.10 +3 03 h 0 0 0 0 0 1 1
-3.05 +2 02 h 0 0 0 0 0 1 0
OFF +1 0lh 0 0 0 0 0 0 1
OFF 0 00 h 0 0 0 0 0 0 0
+3.05 -1 7F h 1 1 1 1 1 1 1
+6.10 -2 7Eh 1 1 1 1 1 1 0
+9.15 -3 7D h 1 1 1 1 1 0 1
+183.00 -60 44 h 1 0 0 0 1 0 0
+186.05 -61 43 h 1 0 0 0 0 1 1
+189.10 -62 42 h 1 0 0 0 0 1 0
OFF -63 41h 1 0 0 0 0 0 1
OFF -64 40 h 1 0 0 0 0 0 0

The adjustment is carried out in this way: Assume DOFFSET is set tah@2hevery 20 seconds an additional cycle of 16KHz
will be added to all the clock signals in the division chain. If 03h istaetadditional cycles of 16KHz will be added every 20
seconds, etc. Assume DOFFSET is set to 7Fh, then every 20 secondsad tg#lelz will be removed from all the clock signals
in the division chain. If 7Eh is set, then two cycles of 16KHz will lmeaeed every 20 seconds, etc

12-07-0001 PTE22 07/04/12
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IIf
2. Analogy adjust

The oscillatots frequency can be adjusted by two capacitqrs Gy, (Refer to Function Block Diagram) on chipg&onnects
between X1 to GND andyg connects between X2 to GND. These two capacitors are adjustable and cafigueezbby the
OSCILLATOR CAP ADJUST register (address 1011 110Q),¢an be adjusted from 0~15pf by set bit7~4, €an be adjust
from 0~15pf by set bit3~0, see table below for details. The valug,0f3%;, increase, frequency of oscillator goes down.

The default value of OSCILLATOR CAP ADJUST register is 1100, 1100jgh@4= Cx,=12pf when initial power on.
Details are listed in the below table:

Adjustment data bit7 | Bit6 | bit5 | bit4 [ bit3 | bit2 | bitl [ bit0 ]
Cx Cxz
0 0 0 0 0 0 0 0 0 0
1 1 0 0 0 1 0 0 0 1
2 2 0 0 1 0 0 0 1 0
12 12 1 1 0 0 1 1 0 0
13 13 1 1 0 1 1 1 0 1
14 14 1 1 1 0 1 1 1 0
15 15 1 1 1 1 1 1 1 1

Reading / Writing Data via the I°C Bus Interface

1. 2-wire Interface

The PT7C4909/910 use a bidirectional 2-wire serial interface. The two lines are SDA andERfih lines must be connected to

a positive supply through individual pull up resistors. Data feas$an only be initiated when the bus is not busy (both SDA and
SCL are high). When ¥ is less than ¥st, communication with the serial bus is terminated and inactive to preuameous
communication from the microprocessor. Figlifieis the 2-wire bus timing diagram.

START BIT 7 BIT O STOP
COMDITION MSE Bgfﬁjs LSB ACKN?EEDGE CONDITION
(S) (A7) (R/W) {P)
: ;
—¥ U ST — 1/fsL
[}

F
i
¢ $ 4
...... 4’{§ : : \j_
—4 tHE je— ol o S E
= : : ; :
, { ' £ 4 : '
¥ i '
i 1{ 1 ]
5 — e e —
THD: STA tsu: sTa tHD: STh tsu: sTD
Figure 11 2 Wire Bus Timing Diagram
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2. Timeout Feature

The purpose of the bus timeout is to reset the serial bus interfacthange the SDA line from an output to an input, which
releases the SDA line from being held low. This is necessary when #@4B00/4910 are transmitting data and become stuck at
logic low. If the SDA line is stuck low, any other device on the busi able to communicate. The logic above, shown in Figure
12, is intended to illustrate the timeout feature. If &b fransaction takes more than 1s (minimum timout pgriadimeout
condition occurs. When a timeout condition is observed, #Beiriterface resets to the IDLE state and waits for a f€w |
transaction. In order to complete tB&byte burst read/write from the RAM before &6 timeout, the minimum SCL frequency
must be 0.32kHz. A valid start condition sets Time_Out CLR = 1 and thetico begins. A valid stop condition returns
Time_Out_CLR =0 and disables the up/down counter.

Figure 13 shows the normal 2-wire bus operation.

Figure 14 illustrates what happens when the SDA line is stuck low for ¢lwok cycles of 1Hz_CLK during a valid bus
transaction. Depending on when the actual valid bus transaction begineraatie 1Hz CLK, the timeout period is either t1 =
2sort2 =1s.

TIME_OUT_CLR

Q1 TIME _OUT
1Hz_CLK

CNT_UP

1 = BUS TIMEOUT >=

RESET SERTAL INTERFACE
zgi E— CHT_DOKN Qo 0 = NO BUS TIMEOUT

Figure 12 Timeout Simplified Functional Diagram

1Hz_CLK

TIME_OUT_CLR

YALID START CONDITION VALID STOP CONDITION

SDA \‘

SCL

TINE_OUT

Figure 13 Normal 2-Wire Bus Operation

12-07-0001 PTE22 07/04/12
28



P m I C DM ® I’C Bus Real-timl:rlé’;fc‘:{ggz:)‘:igllll(e)

1Hz CLK

i
)
i
TIME_OUT_CLR i
e e - H
\‘ N, H
LR \‘ :
S5 VALID START VALID STOP '
CONDITION CONDITION :
)
|
H
]
i
)
i
SCL '
i
TINE_OUT
t1l )i\\\

t2 4 RESET SERTAL

I BUS INTERFACE
]

Figure 14 Timeout 2-Wire Bus Operation

3. BIT Transfer

One data bit is transferred for each clock pulse. The data on SDA must statdénduring the high portion of the clock pulse
as changes in data during this time are interpreted as control signate (Fgu

w / X \

DATA LIXE | CHANGE
STAELE ; { OF DATA
DATA VALID { WLLOWED
Figure 15 Bit Transfer
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4. Starting and Stopping Conditions

Both SDA and SCL remain high when the bus is not busyighA-to-low transition of SDA, while SCL is high, is defined as the
START (S) condition. A lowto-high transition of the data line while SCL is high is defined as the SPP&ondition (Figure
16).

SDA | :' """ ! SDA
SCL e, P lsar
START CONDITION STOP CONDITION

Figure 16 Start and Stop Conditions
5. Acknowledge

The number of data bytes between the START and STOP conditions toarthmitter and receiver are unlimited. Each 8-bit
byte is followed by an acknowledge bit. The acknowledge bit is a high-ligvell put on SDA by the transmitter, during which
time the master generates an extra acknowledge-related clock pulse. A slave receieiaddaéssed must generate an
acknowledge after each byte it receives. Also, a master receiver must generateoavieaigje after each byte it receives that
has been clocked out of the slave transmitter.

The device that acknowledges must pull down the SDA line during the alddgeaclock pulse, so that the SDA line is stable
low during the high period of the acknowledge clock pulse (setuphalddtimes must also be met). A master receiver must
signal an end of the data to the transmitter by not generating an acknowletihgelast byte that has been clocked out of the
slave. In this case, the transmitter must leave SDA high to enable the imgsteerate a STOP condition.

6. Slave Address Byte

Before any data is transmitted on the bus, the device that shoulddespaiuressed first. The first byte sent after the start (S)
procedure is the address byte. The PT7C4H% act as a slave transmitter/receiver. Therefore, SCL is only an inpkt cloc
signal and SDA is a bidirectional data line. The slave address for the BAIE#7C4910 is shown in Figufey.

1 1 0 1 0 0 0 RD/W

BIT T BIT O
Figure 17 2-Wire Slave Address Byte

7. Address/Command Byte

The command byte is shown in Figut®8 The MSB (bit 7) must be a logic 1. If it is zero, writes to the PPDGA4910 are
disabled. Bit 6 specifies clock/calendar data if logic 0 or RAM data if logic 11Biteough 5 specify the designated registers to
be input or output, and the LSB (bit 0) specifies a write operation (iffdatic O or a read operation (output) if logic 1. The
command byte is always input starting with the MSB (bit 7).

/CLK W
BIT 7 BIT O

Figure 18 Address/Command Byte
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8. Reading from the Timekeeping Registers

The timekeeping registers (seconds, minutes, hours, date, rdagttand year) can be read either with a single read or a burst
read. The century register can only be read with a single read. Sinoeatktime clock runs continuously and a read takes a
finite amount of time, there is the possibility that the clock countenklahange during a read operation, thereby reporting
inaccurate timekeeping data. In the PT7C48918), each clock register’s data is buffered by a latch. Clock register data is
latched by the 2-wire bus read command (on the falling edge of S@n Wie slave acknowledge bit is sent after the
address/command byte has been sent by the master to read a timeleggiag.rCollision-detection circuitry ensures that this
does not happen coincident with a seconds counter update to ensure agoeratatdi is being read. This avoids time data
changes during a read operation. The clock counters continue to courtepnackurate time during the read operation.

If single reads are to be used to read each of the timekeepinteregmslividually, then it is necessary to do some error
checking on the receiving end. The potential for error is the case thbeseconds counter increments before all the other
registers are read out. For example, suppose a carry of 13:59B80@.00 occurs during single read operations of the
timekeeping registers. Then, the net data could become 14:59:59,isveithneous real-time data. To prevent this with single-
read operations, read the seconds register first (initial seconds) emdh#tovalue for future comparison. When the remaining
timekeeping registers have been read out, read the seconds registgfinal seconds). If the initial seconds value is 59, check
that the final seconds value is still 59; if not, repeat the entire singlgreegss for the timekeeping registers. A comparison of
the initial seconds value with the final seconds value can indicate if tlasre Wus delay problem in reading the timekeeping
data (difference should always be 1s or less). Using a 100kHpéed, sequential single reads would take under 2.5ms to read
all seven of the timekeeping registers, plus a second read of trelseegister.

The most accurate way to read the timekeeping registers is to da adagksin the burst read, the main timekeeping registers
(seconds, minutes, hours, date, month, day, year) and thelomgfisier are read sequentially, in the order listed with the
seconds register first. They must be all read out as a group ofregigters, with 8 bits each, for proper execution of the burst
read function. All seven timekeeping registers are latched upon the red#iptinfrst read command. Worst-case errors that can
occur between the actual time and the read time is 1s, assuminditddarst

read is done in less than 1s.

9. Reading from the Timekeeping Registers

The time and date can be set by writing to the timekeeping registeradsecoinutes, hours, date, month, day, year, and
century). To avoid changing the current time by an incomplete writeati@er the current time value is buffered from being
written directly to the timekeeping registers. The timekeeping registersigerti count, and on the next rising edge of the 1Hz
seconds clock, the new data is loaded into the timekeeping registereewhalue will be incremented on the next rising of the
1Hz seconds clock. Collision-detection circuitry ensures that this does m#rhapincident with a seconds register update to
ensure accurate time data is being written. This avoids time data changes alwviitg operation. An incomplete write
operation aborts the time update procedure and the contents of theufipuabe discarded.

If single write operations are to be used to write to each of the timekesggisters, then error checking is needed. If the
seconds register is to be updated, update it first and then read iatdckore its value as the initial seconds. Update the
remaining timekeeping registers and then read the seconds regizter(final seconds). If initial seconds were 59, ensure they
are still 59. If initial seconds were not 59, ensure that final secondsthie 1s of initial seconds. If the seconds register is not
to be written to, then read the seconds register first and save it as initrdsedbrite to the required timekeeping registers and
then read the seconds register again (final seconds). If initial seaenel$9, ensure they are still 59. If initial seconds were not
59, ensure that final seconds are within 1s of initial seconds.

Although both single writes and burst writes are possible, the mostseeuay to write to the timekeeping registers is to do a
burst write. In the burst write, the main timekeeping register®ifsisc minutes, hours, date, month, day, year) and the control
register are written to sequentially. They must be all written to as a gfoejght registers, with 8 bytes each, for proper
execution of the burst write function. All seven timekeeping registersimultaneously loaded into the input buffer at the end
of the 2-wire bus write operation. The worst-case error that can betueen the actual time and the write time update is 1s.
Figure19 shows PT7C489/4910 data transfer.

12-07-0001 pTa&22 07/04/12
31



P m l C OM ® I’C Bus Real-timl:rlézgc‘:{ggz:)‘:igull(e)

ADDRESS/COMMAND BYTE

BIT T  comessnses BIT O ACK BIT BIT T  seeverees BIT O ACK BIT BIT T  eeereeees BIT O ACK BIT
T-BIT SLAVE ADDRESS |0 | &s |— 1 |R ADDR 0] As | 8_BIT DATA As }—H
SINGLE WRITE

ADDRESS/COMMAND BYTE

BIT 7 veveeeess BIT O ACK BIT BIT 7 seeeeeees BIT 0 ACK BIT BIT 7 weeeeeess BIT O ACK BIT
T-BIT SLAVE ADDRESS |0 | As (—{1|R ADDR 1] As T-BIT SLAVE ADDRESS |1 | As
SINGLE READ _|
BIT 7 weeeeeess BIT 0 ACK BIT
. 8_BIT DATA fAn «EI
ADDRESS/COMMAND BYTE
BIT 7 ceeeeeess BIT 0 ACK BIT BIT 7  eeeeees: BIT O ACK BIT BIT 7  weeeeees BIT 0 ACK BIT
7T-BIT SLAVE ADDRESS |0 | As [— 1 |E 11111 0| As |—  FIRST 8_BIT DATA As | —
BURST WRITE
BIT 7 weeeeess BIT 0 ACK BIT
L LAST 8_BIT DATA As }—E|
ADDRESS/CONMAND BYTE
BIT 7 eeeeeeess BIT O ACK BIT BIT 7 seeeeeess BIT O ACK BIT BIT T weeeeeess BIT O ACK BIT
7T-BIT SLAVE ADDRESS |0 | As (—{1|R 1111 1] As 7T-BIT SLAVE ADDRESS (1 | As [—
BURST READ
BIT 7 eeeeess BIT 0 ACK BIT BIT 7  weeeeeess BIT 0 ACK BIT

— FIRST S_BIT DATA Am LAST S_BIT DATA £Am ~E|
SLAVE ADDRESS: 1101000

ADDR: S_BIT RAM OR REGISTER ADDRESS

R: RAM/REGISTER SELECTION BIT, R=0 WHEN REGISTER IS SELECTED, R=1 WHEN RAM IS SELECTED.

5: START CONDITION FROM MASTER

F: STOF CONDITION FROM MASTER

As: ACKHOWLEDGE FROM SLAVE

Am: ACENOWLEDGE FROM MASTER

fAm: NOT ACKNOWLEDGE FROM MASTER )
Figure 19 PT7C4909/PT7C4910 Data Transfer
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Application Circuit

PT7C4909/4910
I>C Bus Real-time Clock Module
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Mechanical Information
QE(Lead free and Green QSOP20)

E1l
E
|
|

1 /\

bl || c
e

|
A SR
= - PKG. DIMENSIONS(MM)
tl:l:l:ljm:l:lj I SYMBOL[ MIN MAX
T -1 A 1.52 1.73
A1 0.10 0.21
N b 0.22 0.31
ote:
1) Ref: JEDEC MO-137D/AD g 2'},2 ggi
2) N=Number of pins . .
E 3.81 4.00
Ei 5.84 6.20
e 0.65 BSC
L 0.58 0.74
6 0° 8°
N 20
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il
Ordering Information

Part Number Package Code Package

PT7C4909RQE Q Lead free and Green 20-Pin QSOP

PT7C4909SQE Q Lead free and Green 20-Pin QSOP

PT7C4910RE Q Lead free and Green 20-Pin QSOP

PT7C49109E Q Lead free and Green 20-Pin QSOP
Note:

« E =Pbfree and Green
« Adding X Suffix= TapéReel

Pericom Semiconductor Corporatieri-800-435-2336 www.pericom.com
Pericom reserves the right to make changes to its proolusfecifications at any time, without notice, inartb improve design or performance and to supply
the best possible product. Pericom does not assume awynsdsfity for use of any circuitry described other thha circuitry embodied in Pericom product.
The company makes no representations that circuitry desdréveth is free from patent infringement or other rigbt$ericom.
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