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semiconductor

MSM5832 MICROPROCESSOR REAL-TIME
CLOCK/CALENDAR

GENERAL DESCRIPTION FEATURES

The MSMSB832 iz a monalithic, metai-gate CMOS integrated « Microprocassor bus-orientad

circuit that tunctions as a reaf time clook/calendar for use in . TIME MONTH DATE YEAR DAY OF WEEK
bus-oriented microprocessor applications. The on-chip 32,768 235950 1 T - 7

Hz crysial contralled osclllator time base s counted down to
provide addressabla 4-bit 1/0O data of SECONDS, MINUTES,
HOURS, DAY-QF-WEEK, DATE, MONTH, and YEAR. Data ac-
Cess is controlied by 4-bit addrags, chip select. read, write and
hold inputs. Other tunctions include 12H/24H format selaclion,
leap yaar identification and manual + 30 second corraction.
Tha MSM5832 narmally operates from a 5 vait + 5% supply.
Battery back-up aperation down 10 2.2 volis alfows coninuation
of time keeping when main power is oft. Ona test input facili-
tates rapid testing of the time keaping operations. The MSMS5832
is offered in an 18-laad dual-in-ine plastic {RS suMix) package

+ 4-8iT DATA BUS

» 4.8IT ADDRESS

« Read, Write, Hold, Chip select inputs

« Interrupt signal outputs— 1024, 1, 1/60. 1/3600 Hz
» 32,768 KHz crystal cantrofled operation

+ Leap yaar ragister bit

+ 12 or 24 hour format

» 430 sacond error cosrection

» Single 5 voit power supply

* Back-up battery operation to VeD=2.2 V

+ Low Power Dissipation
90 pw Max. at VoD =3V
2.5 mw Max. at VDD=5 V

« High Density 300 mil 18-Pin Package

FUNCTIONAL BLOCK DIAGRAM
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FUNCTION TABLE FIGURE 1

ADDRESS INPUTS | jNTERNAL DATA 1/Q DATA NOTES
A A1 A2 A | GOUNTER | ps D1 D2 D3| LIMITS
0 0o o0 51 *» + &+ e {p.g | S orSioare reset 1o zero irrespective of input
data Do~D3 when write Instruction is executed
1 0 0 510 o 6~5 with address selection
1] 1 ] 1] M1 ¢ s & o+ 10~0
71 .”1 0 0 M 10 L 0~5
o 0 1 o Ht # v+ |10~9
~1 Da="1" M D3="'1" iorm
Poo o e et 4 T | DG ar AM  Dem0 for 12 hour forma
o 1 0 w * s ¥ 0~6
1 1 1 o o1 * * * * |0~9
0 0 o wjow fe e o e daya i month 2 @
1 a 0 1 MO 1 * s . * 0-~9
0 1 0 t MO 10 . 0~1
1 1 0 1 ¥t # & » x 10~1
Q a 1 1 ¥ 10 * * s * |0~9

(1) *data valid as "'0" or '1"
tiank doas not exist (unrecognized during a write and held at *'0' during a raad)

tdata bits used tor AM/PM, 12/24 HOUR and leap year must be masked from the H10 ano D10 registers for corract time to
be read.

(2) IV D2 previously set ta "1, upon completion of month 2 day 28, D2 will be internally reset toe "'C"

TYPICAL CHARACTERISTICS — Oscillator Frequency Deviations
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vs Temperature vs Supply Voltage
Ts - 25°C (ppm) Eem) | cample =1: T - 10000008 45
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FIGURE 2 FIGURE 3

ABSOLUTE MAXIMUM RATINGS

Nole: Stresses above thoas listed undar
Rating Symbol Valus Unit ABSOLUTE MAXIMUM RATINGS may
Supply Votage voo | -03~ 70 v Thie 1 o sirese raing oniy and funcbonal
input Voitage Vin ~0.3 ~. Voo +0.3 v mmm&m:::;’
Data |/0 Voltage Vo —0.3 ~ Voo +0.3 v mm‘::’u"‘m: aches
Storage Temparature T —55 . 150 °C ;‘ﬂ”&“::"_ﬁem“:::x;“‘::m




OPERATING CONDITIONS

Parameter Symbol Min. | Typ. | Man. Unit Canditions
Supply Voitage Voo 475| & 5.26 v §V + 5%
Standby Supply Voitage Voos 22| 5 7 v
) ViH 36 | 5 Vop v Voo = 5V + 5%
Input Signal Level n o3 | o 08 v Respeci ta Gnd
Crystal Oscillator Freq. #xTy 12.768|85.536%| KHz
Qperating Temperature Ta -30 +85 °C
*Drevice will run al 2 x spead when operating at 65.536KHz H{xT)
DC CHARACTERISTICS
(Voo = 5V + 5% Ta = - 30 to +B5°C, unless otherwise noted)
Parameter Symbol { Min. | Typ, | Max. | Unit Condiilons
Input Current W 10 25 50 nA Vin = 3V
(M n -1 1 nh Vin = OV
Data 1/0 Leakage Current ILo -1 A viro = 0 to Voo, €S = 0"
Qutput Low Voilage Voo 04 Vv lo=16ma €8 ="1", READ="1"
Qutput Low Current lou 1.6 mA Vo = 0.4V, CS = “1”", READ ="1""
Output High Voltage VoH Open Drdin n-MOS
- Quiput; Depends on See Fig. 7
Output High Current lan value of Pull-up Resistor
Operating Supply Current lops 3aa nA Voo = 3V, Ta = 25°C
oo £00 LS Voo = 5V, Ta = 25°C
(1) XT, XT and DO~ D3 excluded.
AC CHARACTERISTICS
CAPACITANCE
Ta = 25°C. 1 = 1 MHz
Paramatar Symbol Min. | Typ. | Man. Unit
Input/Qutput Capacitance Cio 8 pF
input Capacitance Cin 5 pF
Note: This parameter is periadically sampted and not 100% tested.
READ CYCLE
(Yoo = 5V £ §%. Ta = 25°C)
Parameter Symbol Min. | Typ. | Max. Unit
HOLD Set-up Time ths 150 us
HOLD Hold Time tHH o us
HOLD Fulse Width v 1 SEC
READ Hoig Time tRH 0 uS
ADDRESS Access Time tRa 6 uS
RAEAD Access Time Rr 3 8 us




READ CYCLE

trive

FIGURE 4
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Notas: 1. A Read occurs during the overfap of a high S and a high READ
2. Output Load: 1 TTL Gate, CL = 50 pf and AL — 4.7 K}
3. CS may be a permanent *'1"', or may be coincident with HOLD puise

HIGH IMPEDANCE

WRITE CYCLE
(Voo = SVx 5%; Ta = 25°C)
Parameler Symbol Min. | Max. Unit
HOLD Set-up Time tHs 150 uS
HOLD Hold Time tHH 0 ]
HOLD Pulse Width tHw 1 SEC
ADDRESS Pulse Width taw 1.7 us
DATA Fulse Width tow 1.7 us
DATA Set-up Time tos 0.5 S
DATA Hold Time tos 02 S
WRITE Pulse Width twioy 1.0 S
WRITE CYCLE FIGURE 5
1w
— ¢
HOLD ?[ 50% 50%
tHs thn
e taw
¥
Ao ~ A3 Xso% %ﬂx X 50%
[s
tow
; b
g)"ﬁffm 50% 50% )C 50%
os lox v
s f= Y= 7 X7 X
tww .

Noles: 1. A WRITE occurs during the overlap of & high GS, a high HOLD and a high WRITE
2. CS may be a permanant ‘1", or may be cointident with HOLD pulse




FUNCTIONAL DESCRIPTION

A block diagram of the MSM5832 microprocessor real-time
clock/calendar and a package connection diagram are shown
on the first page. Figure 9 iliusirates & method of interfacing
between the clock/ calendar circuit and a micro processor.
Figuras 8, 10 and 11 ilusirate alternative standby powsr supply
circuits. A function tabte listing relationships between acdress
inpuls, data input/oulput and internal counter selection is
shawn In Figure 1. Unlésg otherwise indicated, the following
descriplions are based on the block diagram.

32,768 i Hz OSCILLATOR (pins 18 and 1T): An Internal invert-
ing amplitier with teedback resistor, RF8, is connacted with a
crystal and two capacitors 8a shown in Figure 8 10 form a stable,
accufate oscillator— which sefves as the precision tima base of
the circuit. Capacitors C¥ and C2 in series provide the parallel
ipad capacitance requited for preciss tuning of the gquariz crys-
tal. Typical escittator performance as a junction of ambient
temperature and supply voltage I8 shown in Figures 2 and 3
respottively.

OSCILLATOR

CIRCUIT FIGURE &

(RFE = 200K
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MEM5SE32RS

CHIP SELECT (pin B): Connecling CS inpuf 1o VDD enables a¥
Inputs and outpuls. Unconnecied — pull-down o GND is pro-
vided by an internal resistor—of connecting C3 to GND wiil dis-
able HOLD, WRITE, READ, + 30 aDJ, Do~-D3, Ac~-Da and
TEST.

A5 shown in Figune 9 CS can be used to detect system power
Rilure by connecting system gower ( +5V) to CS, so that when
system powar is on, all inputs and cuiputs will be enabled, and
when system power is off. all inpuls and outputs will bé disabled.
The thrashotd voitage of CS is highar than all oiber inputs to
insure corract operation of this lunction.

HOLD (pin 18k Switching this input to VG Inhibits the internal
1Hz clock to the S§1 counter. After the specifted HOLD sat-up
tme {150 ua). all counters will be In & static state, thus allowing
arroi-irée raad or write operations. 50 long as the HOLD puise
width is less than t sgcond, accuracy of tha real tims will ba
ungisturbed. Pull-down to GND is provided by an intarnal
resistor.

READ (pin 3): Read function as shown in Figure 4 is enabled
when READ is switched to VoD, Pull-o0own to GNO is provided
by an internal resistor.

WRITE (pin 2): Write lunction as show in Figure 5 is enabled
when WRITE it swilchad to VBD. Pull-down to GND is provided
by an intarnal resistor.

+ 30 ADJ {Pin 15): Momenlarlly connacling this Input to Voc
(>-31.25 ma) will resat saconds (S1, 510 counters and 2'*~2'*
fraquency dividers) to 00; if seconds were 30 or more, ong
minute is added to the minutes (M 1 counter) and if seconds
ware loga than 30, the minutes are unchanged. Pull-down to
GND is providad by an internal resistor.

Ao ~ A3 {pina & ~ 7}: Address inpute used lo select Intamal
counters tar read/write operations {gee function table —Figwe
1) A 1" is defined as VoD; a 0" is GND. Pulkdown to GND
ig provided by internal resistors.

Do ~ Da(pine 8 ~ 12): Data Inputs/Outputs, two-way bus lines
conirolled by READ and WRITE inputs. As shown in Fiqura 7
external pull-up resistors of 4.7K or higher are raguired by the
cpen-drain N-channel MOS oulpuls, D3 15 tmm
LSB.

TEST (pin 13): Normally this inpul is unconneciod —pull-down
to GND s provided by an internal resistor—or connected la
GND. With C$ at VoD, pulses lo VOB on the TEST input will
directly clock the 81, MH1Q, w. D1 and ¥1 coumars, depending
on which counter is addressed (W and D1 are selected by D1
address in this mode only). Roll-over to next countes is enabled
in this mods.

Max. Input Freg == 10KHz

DATAI/O

CIRCUIT FIGURE 7
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REFERENCE SIGNAL QUTPUT

Reference signais arg available as outputs on Do ~D3 If CS,
READ and Ao ~ AJ are at VDD. Refer to Figure 8 tor specifics.
As shown in Figure 9 these signals may be used to generata
interrupts for the microprocessor.

REFERENCE SIGNAL

OUTPUTS FIGURE 8

REFERENCE | PULSE
CONDITIONS QUTPUT

UT | emecuency | wioTH
HOLD = L Do {1) 1024 Hz duty 50 %
READ = M Dy (2) 1Hz 122.1 s
CS. =H Dz (2) 1/80Hz 1221 43
Ao~ A3 =H Da (3} 1/3600 Hz 122.1 ps

(1) +024 Hz signal at Do not depandgant an HOLD input lavel
Use this signal for trimming the quartz oscillator. Prabe
capacitance will load the osciltator if & probe Is placed an
XT or XT causing erronedus readings. Trim to
976.5625 pus + O0O15 s

(2) Negative Pulse, Nagative Trua

(3) Positive Puise, Positiva True




TYPICAL APPLICATION —Use with
Programmable Peripheral interface (PPI) FIGURE 9
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- This circuit combines battery charging with switching logic to

- ? - power the 5832/58321 from the battary when system power fails.
rear RL is a current limit to protect tha battary it V0o Is accidentally

- - 1 shorted. Since Diode DY's cathode is at the system power supply

- o et % (+5V), D1 and D2's anodes will be one diode drop positive from
Pi gystemn gower and the calhode of D2 will also track the system

e - et power supply. VCHG and RCHG are chosan 1o trickle charge the
roe hiIE . batieries. VCHG need not ba a regulated voltage and the un-
] ragulated voltage into the system + 5V supply is ideal. When

o ]  system power fails, D1 and D2 prevent tha battery from trying to

power the systam, VoD will be the battery vollage whenever VCHG
18 fess than the battery voltage.

TYPICAL APPLICATIONS — Alternative Standby Power
Supply Circuits

FIGURE 10 FIGURE 11
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