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MSM5832 MICROPROCESSOR REAL-TIME

CLOCK/CALENDAR
GENERAL DESCRIPTION

The MSM5832 is a monolithic, metal-gate CMOS Integrated
circuit that functions as a reat time clock/calendar for usa in
bus-~oriented microprocessor applications. The on-chip 32,768
Haz ¢ryslal controlled osclliator time base is counted down o
provide addressabie 4-bit 1/0 data of SECONDS, MINUTES,
HOURS, DAY-OF-WEEK, DATE, MONTH, and YEAR. Data ac-
cess is controlted by 4-bit addrass, chip select, read, write and
hold inputs. Other functions include 12H/24H format salection,
feap vear identification and manual + 30 second correction.
The MSM5832 normally cperates from a 5 voit +5% supply.
Battery back-up operation down to 2.2 voits allows continuation
of time keeping when main power is off. One test input lacili-
tates rapig testing of the time keaping operations. The MSM5832
is offered in an 18-lead dual-in-line piastic (RS suffix) package.

FEATURES

* Microprocessor bus-ariented

« TIME MONTH DATE YEAR DAY OF WEEK
23:59:59 12 - 3 - 99 - 7

* 4-BIT DATA BUS
* 4-BIT ADDRESS

= Read, Write, Hold, Chip select inputs
« interrupt signal outputs— 1024, 1, 1760, 1/3600 Hz
= 32.768 KHz crystal controlled operation

« Leap year register bit

* 12 or 24 hour format

« 30 second arrot cosrection
» Singte & volt powsr supply

« Back-up battery operatiori to VOD=2.2 V

* Low Powor Dissipation
90 pw Max. at VDD=3 V
2.5 mw Max, at VoD=5V

* Migh Density 300 mil 18-Pin Package
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FUNCTION TABLE

FIGURE 1

ADDRESS INPUTS | |NTERNAL DATA1/0 DATA

A A1 A2 A3 | COUNTER | py py Dz Ds | LIMITS NOTES

o 0 0 o S =+ s = |ga9 S1 or Sio are reset to zero irrespective of input
data Do~ D3 when write instruction is executed

1.0 0 0| S10 oot 0~5 | with address selection

0 1 0 0 Mi1 L 0~9

1 1 0 0 MI 10 Sl 0~5

0 0 1 0 H1 L ]

10 1 0| Mo [0t 1 |0 DT e Dam0 fo 12 howt format

0 1 1 o] w A 0~6

1 1 1 0 b1 * = = = 10~9

o 0 o a| P e oc ot o~a o i maninz @

1 0 0 1 MO 1 L )

0 1 0 1 MO 10 & 0~1

1 1 0 1 Y1 L R (1 B

0 0 1 1 Y 10 ¥ ® = = |I0w~0

(1) * data valid as 0" or 1"

blank does not exist (unrecognized during a write and held at ““0" during a read)
1 data bits used for AM/PM, 12/24 HOUR and leap year
{2) It D2 previously set to 1", upon completion of month 2 day 29, D2 will be internally reset to 0™

TYPICAL CHARACTERISTICS—Oscillator Frequency Deviations

Frequency Deviation
vs Temperature

Frequency Deviation
vs Supply Voltage

FIGURE 2
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FIGURE 3

ABSOLUTE MAXIMUM RATINGS

Note: Stresses above those listed under
Rating Symbol Value Unit ABSOLUTE MAXIMUM RATINGS may
cause permanent damage to the device.
Supply Voitage Vop -03~ 70 v This is a stress rating only and functional
operation of the device at tnese of at any
Input Voltage ViR —0.3 ~ Voo +0.3 v other conditron above those indicated n
the op: t of this f
Data 1/O Voltage vo —03 ~ Voo +0.3 v tion is not implied. Exposure to absolute
- ~ ° rating it for d
Storage Temperature Tsig 55 ~ 150 c periods may atfect device reliability.




OPERATING CONDITIONS

Parameter Symbol Min. Typ. Max Unit Conditions
Supply Voitage Voo 475 5 5.25 A 5V = 5%
Standby Supply Voltage Voos 22 5 7 \2
Vi 36 5 Voo v Voo = 5V = 5%
input Signal Leve! o YR 0B " Respect to Gnd
Crystal Oscillator Freq. f(x1) 32.768 KHz
Operating Temperature Ta -30 +85 °C
DC CHARACTERISTICS
(Voo = 5V = 5%; Ta = —30 to +85°C, unless otherwise noted)
Parameter Symbol Min. Typ. Max, Unit Conditions
Input Current It 10 25 50 A Vin = 5V
m I -1 1 pA ViN = OV
Data /0 Leakage Current o -1 1 uA Viro = 0 to Vop, CS = 0™
Output Low Voltage Vou 0.4 " lo=1.6ma CS ="1", READ ="1"
Output Low Current fou 1.6 mA Vo = 0.4V, CS = "1, READ="1"
Output High Voltage Vou Open Drain n-MOS
Output: Depends on See Fig. 7
Output High Current lon value of Pull-up Resistor
Operating Supply Current pee 0 A Yooz 8\ lamds e
loo 500 pA Voo = 5V, Ta = 25°C
(1) XT. XT and DO~D3 excluded.
AC CHARACTERISTICS
CAPACITANCE
Ta = 25°C, f = 1 MHz
Parameter Symbol Min.  Typ. Max. Unit
Input/Cutput Capacitance Cio 8 pF
Input Capacitance Cin 5 pF
Note: This parameter is periodically sampled and not 100% tested.
READ CYCLE
(Voo = 5V = 5%; Ta = 25°C)
Parameter Symbol Min.  Typ. Max. Unit
HOLD Set-up Time HS 150 iy
HOLD Hold Time HH 0 uS
HOLD Puise Width tHW 1 SEC
READ Hold Time tAH 0 uS
ADDRESS Access Time tRA 6 uS
READ Access Time tRR 3 .6 uS




READ CYCLE FIGURE 4
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HOLD 7

READ K 50%

Ao ~ A3 >< 50% ><50% ‘> 50% > 50%
¢
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™

Do ~ D3
(DATA OUT) £ 4
7 T
HIGR IMPEDANCE DATA INVALID
DATA VALID HIGH IMPEDANCE

Notes: 1. A Read occurs during the overlap of a high CS and a high READ
2. Output Load: 1 TTL Gate, CL = 50 pf and RL = 4.7 KQ
3. CS may be a permanent 1", or may be coincident with HOLD pulse

WRITE CYCLE
(Voo = 5V= 5§%; Ta = 25°C)

Parameter Symbol Min. Typ. Max. Unit
HOLD Set-up Time tHS 150 S
HOLD Hold Time thH o] 1S
HOLD Pulse Width tHw 1 SEC
ADDRESS Pulse Width taw 1.7 uS
DATA Pulse Width tow 1.7 kS
DATA Set-up Time tos 0.5 1S
DATA Hold Time toH 0.2 nS
WRITE Pulse Width tww 1.0 S

WRITE CYCLE FIGURE 5
MW
S
O 50% )N 50%
HS i 1HH e

50%

g Yo X
1
Do ~ D3 > >< “ !
50% 50% 50%
(DATA IN) N "
o 0%
WRITE 0% 8 7 :

Notes: 1. A WRITE occurs during the overlap of a high CS, a high HOLD and a high WRITE
2. CS may be a permanent “*1", or may be coincident with HOLD pulse




FUNCTIONAL DESCRIPTION

A block diagram of the MSM5832 micsoprocessor real-time
clock/ and a i i are shown
on the first page. Figure 9 illustrates a method of interfacing
between the clock/calendar circuit and a micro processor.
Figures 8, 10 and 11 illustrate alternative standby power supply
circuits. A function table listing relationships between address
inputs, data input/output and internal counter selection is
shown in Figure 1. Unless otherwise indicated. the following
descriptions are based on the biock diagram.

32.768 K Hz OSCILLATOR (pins 16 and 17): An internal invert-
ing amplifier with feedback resistor, RFB, is connected with a
crystal and two capacitors as shown in Figure 6 to form a stabte,
accurate oscillator—which serves as the precision time base of
the circuit. Capacitors C1 and C2 in series provide the parallel
load capacitance required for precise tuning of the quartz crys-
tal. Typicat oscillator performance as a function of ambient
temperature and supply voltage is shown in Figures 2 and 3
respectively.

OSCILLATOR

CIRCUIT FIGURE 6

GND or Voo — =
X
c2 MSMSB32RS

C1 = Cz2 =15 ~ 30 pF

CHIP SELECT (pin 8): Connecting CS input to VDD enabies all
inputs and outputs. Unconnected —pull-down to GND is pro-
vided by an internal resistor—or connecting CS to GND will gis-
able HOLD, WRITE, READ, = 30 ADJ, D0~D3, Ao~D3 and
TEST.

As shown in Figure 9 CS can be used to detect system power
failure by connecting system power ( +5V) to CS, so that when
system power is on, ail inputs and outputs will be enabled, and
when system power is off, all inputs and outputs will be disabled.
The threshold voltage of CS is higher than all other inputs to
insure carrect operation of this function.

HOLD (pin 18): Switching this input to VCC inhibits the internat
1Hz clock to the S1 counter. After the specified HOLD set-up
time (150 us), all counters will be in a static state, thus allowing
error-free read or write operations. So long as the HOLD pulse
width is less than 1 second, accuracy of the real time will be
undisturbed. Pull-down to GND is provided by an internal
resistor,

READ (pin 3): Read function as shown in Figure 4 is enabled
when READ is switched to VpD. Pull-down to GND is provided
by an internat resistor.

WRITE (pin 2): Write tunction as shown in Figure 5 is enabled
when WRITE is switched to VoD. Pull-down to GND is provided
by an internal rasistor

=30 ADJ (Pin 15): Momentarily connecting this input to VCC
(>31.25 ms) will reset seconds (S1, S10 counters and 2''~2'%
frequency dividers) to 00; it seconds were 30 or more, one
minute is added to the minutes (M| 1 counter) and if seconds
were less than 30, the minutes are unchanged. Pull-down 10
GND is provided by an internal resistor.

A0 ~ A3 (pins 4 ~ 7} Address inputs. used 1o seiect internal
counters for read/write operations (see function table-Figure
7). A 17 is defined as VDD: a 0" is GND. Pull-down jo GND
is provided by internal resistors

Do ~ D3 (pins 9 ~ 12): Data Inputs/Qutputs, two-way dus lines
controlted by READ and WRITE inputs. As shown in Figure 7
external pull-up resistors of 4.7K or higher are required by the
oper-dram N-channel MOS outpdts. D3 is the MSB; Do 1s the
Lss

TEST (pin 14): Normally this input is unconnected —pull-down
to GND 1s provided by an internal resistor—or connected to
GND. With CS at V0O, puises to VDD on the TEST input will
directly ¢ciock the $1. MI10. W, D1 and Y1 counters. cepending
on whicn counter is addressed (W and D1 are selected by D1
address in this mode only). Roll-over to next counter is enabied
n this made.

DATA1/0

CIRCUIT FIGURE 7

~5v

o
1

o SR

MSMS832RS

REFERENCE SIGNAL OUTPUT

Reference signals are available as outputs on Do ~D3 i CS,
READ and A0 ~ A3 are at VOD. Refer to Figure 8 for specitics.
As shown in Figure 9 these signals may be used to generate
interrupts for the microprocessor.

REFERENCE SIGNAL

OUTPUTS FIGURE 8

REFERE PULSE
CONDITIONS , ouTPUT T FREOUE:Z\Er l wl:;"er
HOLD =L | Do(h | 1024 Hz | duty50%
READ = H D1 (2)
8. =H b2(2) } 1/60 Hz ] 122.1 45
Ad~A3=H | D3(3) i 1/3600 Hz 1; 122.1us

{1) 1024 Hz signa! at Do not dependent on HOLD input level.
Use this signal for trimming the quartz osciflator. Prode
e will load the i if a probe is piaced on
XT or XT causing erroneous readings. Trim to
976.5625 us = .0015 ps
(2) Negative Pulse, Negative True
(3) Positive Pulse, Positive True




TYPICAL APPLICATION—Use with

Programmablie Peripheral Interface (PPI)

FIGURE 9
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™ 2 s RL is a current limit to protect the battery if VDD is accigentaily
"'% o< ] shorted. Since Diode D1's cathode is at the system power supply
L3 o = (+5V), D1 and D2's anodes will be one dinde drop positive from
'}'“‘ system power and the cathode of D2 will also track the system
e A . power supply. VCHG and RCHG are chosen to trickle charge the
?‘“‘ @ 228 . batteries. VCHG need not be a regulated voltage and the un-
o = waire Foral - ‘: regulated voltage into the system +5V supply is ideal. When
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TYPICAL APPLICATIONS — Alternative Standby Power

Supply Circuits
FIGURE 10

Ripple
Operating: 20 mv P-P
Battery Backup: 0 mV

/VCE (sat) = 0.1V

FIGURE 11
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