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REAL TIME CLOCK/CALENDAR

GENERAL DESCRIPTION

The MSMS832RS is a metal-gate CMOS Real Time Clock/Calendar for use in bus-oriented microprocessor
applications. The on-<chip 32.768Hz crystal controlled osciliator time base is divided to provide addressable 4-bit
I/O data of SECONDS, MINUTES, HOURS, DAY-OF-WEEK, DATE, MONTH, and YEAR. Data access is
controlled by 4-bit address, chip select, read, write and hold inputs. Other functions include 12H/24H format
selection, leap year identification and manual +30 second correction.

The MSM5832RS normally operates from a 5V 5% supply. Battery backup operation down to 2.2V allows
continuation of time keeping when main power is off. The MSM5832RS is offered in an 18-lead dual-in-line plastic
(RS suffix) package.

FEATURES

* 7 Function — SECOND, MINUTE, HOUR, DAY, * Reference signal outputs — 1024, 1, 1/60, 1/3600Hz
DAY-OF-WEEK, MONTH, YEAR * 32.768kHz crystal controlled operation

* Automatic leap year calendar * Single 5V power supply

* 12 or 24 hour format * Back-up battery operation to Vpp = 2.2V

* 30 second error correction * Low power dissipation

* 4-BIT DATA BUS 90 UW Max. at Vpp = 3V

* 4-BIT ADDRESS 2.5 mW Max. at Vpp = 5V

* READ, WRITE, HOLD, and CHIP SELECT inputs - 18 pin plastic DIP (DIP18-P-300)

FUNCTIONAL BLOCK DIAGRAM
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PIN CONFIGURATION

18 pin Plastic DIP (Top View)

\J
AO to A3 : Address Inputs Vop |1 18| HOLD
WRITE  : Write Enable WRITE [7] 17] XT
READ Read Enable
HOLD Count Hold ReAD [3] 18] xT
cs Chip Select A, [4] 15] +30 ADJ
DO to D3 Data Input Output A 14] TEST
TEST Test Input A’ sl )
+30 ADJ +30 Second Correction Input ? E E GND
XT & XT : xtat oscillator connections A, E 12| Ds
Vpbp : +5V Supply
GND : Ground CSE E b:
Do E E D,
REGISTER TABLE
Address Data Input/Output
input Register Data
A A s A Name b D > D Limit Remarks
0 1 2 3 o 1 2 3
o{o0|(0f|oO S1 * * * * 0~9 S1 or $S10 are reset to zero irrespective
of input data DO—D3 when write
instruction is executed with address
1 (V] 0 0 S10 * * * ~ selection.
0 1 00 MI1 * * * M ~
1 1 0|0 MI10 - . - ~
o|o0 1 [¢] H1 * - M d ~
D2="1"for PM D3 = ‘1" for
0~1 24 hour format
1 0 1 0 H10 * * 1 t D2 =0’ for AM D3 = 0" for
0~2 12 hour format
0 1 1 W * * * ~
1 1 1 D1 * * * * ~
D2 =""1" for 29 days in month 2
- * -
0 0 0 ! D10 1 0~3 D2 = *'0” for 28 days in month 2 @
1 0 1 MO1 * * * * 0~9
(o} 0o J1 MO10 * 0~1
1 1 0 1 Y1 * * * * 0~9
o|oO0 1 1 Y10 * * * * 0~9

(1} *data valid as *'0"" or 1",
Btank does not exist (unrecognized during a write and held at ‘0"’ during a read)

Tdata bits used for AM/PM, 12/24 HOUR and teap year.

(2) If D2 previously set to **1”’, upon completion of month 2 day 29, D2 wiil be internally reset to “0"".
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OSCILLATOR FREQUENCY DEVIATIONS

Frequency Deviation vs Temperature

(ppm)
Ta = 25°C PP
Vec= 3V T = 1000000.0 uS
(0 ppm) I
Vece= 5V T = 999999.7 us
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Figure 1
Frequency Deviation vs Supply Voltage
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Figure 2
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ABSOLUTE MAXIMUM RATINGS

Rating Symbol Value Unit
Supf)lv voltage Vob -03~70 A\
Input voltage V) —0.3 ~ Vpp +0.3 \%
Data 1/0O voltage o) —03~Vpp+03 \Y
Storage Temperature Tstg —-55 ~ 150 °c
OPERATING CONDITIONS
Parameter Symbol Min Typ. Max. Unit Conditions
Supply Voltage VDD 4.5 5 7 \
Standby Supply Voltage VDH 2.2 — 7 A\
Inout Sional Level ViH 36 - VoD v VDD =5V * 5%
nput Signal Leve ViL 0.3 - 08 v Respect to GND
Crystal Oscillator Freq. f(XT) — 32.768 - kHz
Operating Temperature Top —-30 - +85 °C
DC CHARACTERISTICS
(Voo = 6V +56%; Ta = —30to +85°C)
Parameter Symbol Min Typ. Max. Unit Conditions
W IH 10 25 50 HA ViN=5V., Vpp=5V
1
Input Current n — _ 1 UA VN = OV
Data I/O Leakage Vijo=0to Vpp
-10 - 10
Current 'Lo HA CS="0"
lo=16mA,CS="1",
Output Low Voltage VoL — - 0.4 v RC:EAD - T1 .
Vo=04V,CS="1",
Output Low Current loL 1.6 - - mA READ = 1
IpDS — 15 30 HA Vee =3V, Ta=25°C -
Operating Suppiy Current oo — 100 500 LA Vee - 5V, Ta= 26°C

(1) XT, XT and D, ~ D; excluded.
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SWITCHING CHARACTERISTICS

(1) READ mode
. (Vpp = 5V 5%, Ta= 25°C)

Parameter Symbol Condition MIN TYP MAX Unit
HOLD Set-up Time tHSs — 150 - - HS
HOLD Hold Time tHH S — 0 - — Hs
HOLD Pulse Width tHW —_ — — 990 ms
HOLD L Hold Time e e 130 - - us
READ Hold Time tRH ——— o] - - s
READ Set-up Time trs _ 0 - - Hs
READ Access Time tRA RpyuLL-upP = 5KQ2 6 s
C_ = 15pF i
ADDRESS Set-up Time tas —_— 3 - - HS
ADDRESS Hold Time tAH —— 0.2 - - us
READ Pulse Width tRW RpuLL-up = 5KQ
2 — — HSs
C = 15pF
DARA Access Time tAC RpuLL-up = 5KQ
— - 0.6 us
CL = 15pF
QUTPUT Disable Time tOFF RpuLL-up = 5KQ
- - 0.6 HS
CL=15pF
CS Enabie Delay Time tcs _ - - 0.6 us
CS Disable Delay Time tcs2 _ — — 0.6 HS

READ CYCLE

HW
} 5
HOLD 50% XQ 50%
tHS THH
4 \
READ 7( 50% I s0%
RH
nas oo X oo ) D €=
RA RA i
¢
f
Do ~Ds
(DATA QUT) 4 P £
T

% z
HIGH IMPEDANCE ; DATA INVALID 7

DATA VALID HIGH tMPEDANCE

Figure 3 Read Cycle

Notes: 1. A Read occurs during the overlap of a high CS and a high READ.
2. CS may be a permanent “1'’, or may be coincident with HOLD pulse.
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SWITCHING CHARACTERISTICS

(2) WRITE mode

{(Vpp = BV 5%, Ta=25°C)

Figure 4 Write Cycle

Parameter Symbol Condition MIN TYP MAX Unit
HOLD Set-up Time tHS _ 150 — — us
HOLD Botd Time tHH e — 0 — - us
HOLD Pulse Width THW _ - - 930 ms
HOLD "L’ Hold Time tHL _— 130 - - Hs
ADDRESS Puise Width tAwW e 1.7 — — us
Data Pulse Width tow —_— 1.7 - — us
DATA Set-up Time tps —_— 05 - - us
DATA Hold Time tDH R — 0.2 — — MS
WRITE Pulse Width tww 1.0 — — MS
CS Enable Delay Time tcs1 _ — - 0.6 Hs
CS Disoble Delay Time tcs2 N — — 0.6 us
THW
44
HOLD 7l 50% X( 50%
tHS AW THH .
.
Aq ~A, ){ 50% >< 50% ‘>C " §0%
¢
DWW g
¢
BATA i >< 50% >< 50% )C ) 50%
—
WRITE

Notes:1. A WRITE occurs during the overlap of a high CS, a high HOLD and a high WRITE.
2. CS may be permanent ‘1°’, or may be coincident with HOLD pulse.
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PIN DESCRIPTION

Name Pin No. Description

VDD 1 Power supply pin. Application circuits for power supply are described in
Figure 9.

WRITE 2 Data write pin. Data write cycle is described in Figure 4.

READ 3 Data read pin. Data read cycle is described in Figure 3.

Ay ~ A, 4 ~7 Address input pins used to select internal counters for read/write operations.

The address is specified by 4-bit binary code as shown in Table 1.

CcS 8 Chip slect pin which is required to interface with the external circuit. HOLD,
WRITE, READ, +30ADJ, TEST, Do ~ D; and Ay ~ Aj pins are activated if -
CS is set at H level, while all of these pins are disabled if CS is set at L level.

Do~ Ds 9~12 Data input/output pins (bidirectional bus).
As shown in Figure 5, external pull-up registers of 4.7 kQ ~ 10 kQ are
required by the open-drain NMOS output. D; is the MSB, while Do is the LSB

+5V
CFT
N I
R = :
D, o |
[ 4 —
I { |
| !
+5V | | :
- -
|
TN s
0. @i—

S P
¢ READ

MSM5832RS

Figure 5
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Name

Pin No.

Description

GND,

13

Ground pin.

TEST

Test pin. Normally this pin should be left open or should be set at ground level,
With CS at Vyp, pulses to Vpp on the TEST input will directly clock the S,
Ml o, W, Dy and Y, counters, depending on which counter is addressed (W and
D, are selected by D; address in this mode oniy). Roll-over to next counter is
enabled in this mode.

+30ADJ

This pin is used to adjust the time within the extent of * 30 seconds. If
this pin is set at H level when the seconds digits are O ~ 29, the seconds
digits are cleared to O. If this pin is set at H level when the seconds digits
are 30 ~ 59, the second digits will be cleared to O and the minutes digits
will be increased by + 1. To enable this function, 31.25 ms or more width's
pulse should be input to this pin.

XT

16

17

Oscillator pin. 32.768 kHz crystal, capacitor and trimmer condensor for fre-
quency adjustment connected to these pins. See Figure 6. As for oscillator
frequency deviation, refer to Figure 1 and Figure 2.

If an external clock is to be used for the MSM5832RS's oscillation source,
the external clock is to be input to XT, and XT should be left open.

C. XT

MSM5832RS

Figure 6

HOLD

Switching this input to Vpp inhibits the internal 1 Hz clock to the S1 coun-
ter. 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 990 ms, real time accuracy will be un-
disturbed. Pull-down to GND is provided by an internal resistor.
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REFERENCE SIGNAL OUTPUT PIN

- Condition ] Output Reference Frequency Puise Width
HOLD = L D, ) 1024 Hz duty 50%
READ = H D, 1 Hz 1221 us
CS = H D, 1/60 Hz 1221 us
Ay ~A; = H D, 1/3600 Hz 1221 uS

(1) 1024 Hz signal at D, not dependent on HOLD input level.

APPLICATION EXAMPLE

+8V
8255 PP1 MSM5832RS
>—§10K
PA, Do MICROCOMPUTER INTERRUPT
'“%10»( 122 US puise each second
PA, 4o, (Aq ~ A, and READ = V)
' %10!(
pa, o, 32.768kHz
10K XT 30pf
7.V S— D,
"%10»( XT
MICROCOMPUTER PBy f— $ Ao 33pf ¥
SYSTEM BUS <> '—?OK
PB, b3 A,
cs from power failure
oK % detection circuit
PB, A, =
%10!(
PB, A,
TEST
{ %10.(
GND
PC. HOLD
f %10:( =
PC, 4 READ
10K 22002
PC, WRITE VDD +12v
s 7 100
4
5 *30 ADJ ut Q +5V
*30 sec Adjust
=] 12x3=36v
I} Ni—cd
= %
Figure 7
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APPLICATION CIRCUIT — POWER SUPPLY CIRCUIT
Open or ground unused pins (pins other than the XT, XT, DO-D3, and BUSY pins).

VE = 0.69V
151588 Ripple
+57v —Dh l
100 Qi + 1471 Operating state 20 mV P-P
a) . = DD
) _'I'_+ v
or 3T - Backup 0Omv
C372 ¥
1 onD
Er = 4 MSM5832RS
VE- 069 1.2x3 = 3.6V =
Ni-Cd battery
VCE(Sat) = 0.1V Ripple
A495
I Operating state 20 mV P-P
51K 10Kg 10082 M
b) . VoD Backup 0mVv
l
10K €372 _]’_ = GND
= = J__— —_l_— MSM5832RS
1.2x3 = 3.6V
Ni-Cd battery
+5V 10082
Wy )
c). + 471 VbD
= MSM56832RS
GND
1.5x2 = 3V
Dry cell
d) . {Recommended circuit)
+V W
D1 D2
- {(Power voltage # *
approximately 18V ]
1.5V higher than
R2 210002 4.7
5V) H VpbD
Peripheral
circuit power) {J— M MSM5832RS
=X
3.6V = "-1‘
Ni-Cd
battery

Note: Use the same diodes for D1 and D2 to reduce the level difference between +5V and Vpp of the MSM5832RS.
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