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s e m i c o n d u c t o r  
MSM5832 MICROPROCESSOR REAL-TIIVIE 
CLOCK/CALENDAR 
GENERAL DESCRIPTION FEATURES 
The MSM5832 is a monolithic, metal-gale CMOS Integrated Microprocessor bus-oriented 
circult that functions se a real lime cbcklcalendar tor use In TIME MONTH DATE YEAR DAY OF WEEK 
bus-ariented microprocessar appltcations. The onchlp 32.768 
Hz cryrlal controlled wclllalor Wno bPse & counted down b 2659:58 12 - 31 - 99 - 7 
p rowh addmeable ebll I/O data of SECONDS. MlNUTES, * WIT  DATA BUS 
HOW$, DAY-OF-WEEK. DATE. MONTH. and YEAR. Dpl. a t  . 443T w D ~ s s  
cma & controbd by 4-bM addre8o, chlp select, red,  write and 
hold kpulo. Other funcUon8 include 12H124H b r m l  sokclion, ' Wrlteb select Inpub 
leap yew identiticstion a d  manual f 30 sacand cwnctton. htsrrupl signal oulpuls-1024.1,1/60,1/36M) Hz 

The USMY132 normdly operam from a 5 vdt t 5% wpply. 32.768 KHz cryslal controlled operation 
Balky back-up operetlon down to 2.2 u&a allorm conlinuaiton h a p  ywr rqbtsr bit 
of Wne keeping when main power is off. One mat lnput lactli- 
late$ rspM testing of the Hme kMping opwalionr. The MSM6832 24 ltour lormat 

is offered In an 1Blead dual-in-line pllrtic (RS sulfii) pack-. ' * 30 md error correction 
Singte 6 volt power supply 
Back-up battery operatiori to VDD= 2.2 V 
Low Power Olsslpation 
9OpwMax.atVo~=3v 
2.5 mw Mar. at V D D = ~  V 

High Density 3W mil 18-Pin Padrage 

FUNCTIONAL BLOCK DIAGRAM PIN CONFIGURATION 
I T  
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Ao to A3: Address Inputs 

WRITE: Wrlte Enable 
C@ 

READ: Read Enable 
a 01 

03 HOLD Count Hold Enable 
r* 
01 CS: Chlp Select 

bo to Ds: Data InputfOutput 
m TEST: Test lnput 

k30 AW: * 30 Second 
Correction lnput 

XT 6 X'T xtal rrrcillator 
Connections 

VOD: +5 v supply 

GND Ground 



FUNCTION TABLE FIGURE 1 
ADDRESS INPUTS 

Ao AI A2 AJ 

O O O O S 1  

1 0 0 0  

O O l O H 1  

1 . 0 1  0 

0 1 1 O w  

1 1 1 0 0 1  

0 0 1 1 1  Y l O  1 '  ' " 1 0 - 9  1 

INTERNAL 

S 1 0  

, + 

(1) ' data valid as "0" 0r " l "  
blank does not exist (unrecognized during a write and held at "O" during a read) 
t data blts used for AMIPM. 12/24 HOUR and leap year 

(2) If D2 previously set to "1 ". upon cornpletlon of month 2 day 29, D2 wlll be internally reset to "c" 

H 1 0  

- 

TYPICAL CHARACTERISTICS-Oscillator Frequency Deviations 

DATA 

DO DI D2 D1 . . 
* "  

0-3 

Frequency Deviation 
vs Temperature 

* ' * * 0 - 9  

* *  Dn="l" for PM D3="1" for 24 hour format 
D2="Ob for AM D3="O" for 12 hour format 

D2="1"for29daysinmonth2 
D2 ="Om 101 28 days in month 2 (2) 

Frequency Deviation 
vs Supply Voltage 

DATA 

0 - 9 
- 

* *  

8 = * 

FIGURE 2 FIGURE 3 

NOTES 

St or Slo are reset to zero irrespective of input 
data Do-Ds when write instruction is executed 
with address selection 

0 - 6  

0 - 9  

Rating Symbol Value Unit 

Supply Voltage 

Input Voltage -0.3 -- voo +0.3 

Data I/O Voltage -0.3 z VOD 40.3 

"C 

ABSOLUTE MAXIMUM RATINGS 
Note: Stresses above those llsted under 
ABSOLUTE MAXIMUM RATINGS mav 
cause permanent damage to tnedevlce 
Th~s IS a s l reu  ratlng only and functional 
ooerat~on of the oevlce at tnese or at any 
other cond~tlon above those tndlcated In 
Ihe operational rsct.ons of tnts swclflca- 
toon IS not lmplkd Exposure to absolute 
maxlrnurn rating Cond~llons for extended 
prtOdS may anect devlce rellabllrty 



Conditions 

5V + 5% 

VDO = 5V z 5% 
Respect to Gnd 

OPERATING CONDITIONS 

DC CHARACTERISTICS 
(VDD = 5V 5 5% l a  = -30 to ,85"C unless otherwise noted) 

(1) XT and DO-D3 excluded 

AC CHARACTERIST lCS 
CAPACITANCE 
TA = 25°C. f = 1 MHz 

Note: Thfs parameter 1s per~odloally sampled and not 100% tested 

READ CYCLE 
(Voo = 5V = 5%. Ta = 25OC) 

Unit 

V 

V 

V 

V 

KHz 

OC 

- - 

Min. Typ. Max. 

4.75 5 5.25 

2.2 5 7 

3.6 5 VDD 

-0.3 0 0.8 

32.768 

-30 s 8 5  

Parameter 

Supply Voltage 

Standby Supply Voltage 

input Slgnal Level 

Crystal Oscillator Freq. 

Operating Temperature 

Unit 

PF 

PF 

A- 

Symbol 

VDD 

Voos 

Vtn 

VIL 

f(xr) 

Ta 

Min. Typ. Max. 

8 

5 

Parameter 

Input/Output Capacitance 

Input Capacitance 

-- - 

Parameter 

HOLD Set-up Time 

HOLD Hold Time 

HOLD Pulse Width 

READ Hold Tlme 

ADDRESS Access Time 

READ Access T~me 

Symbol 

CIID 

CIN 

Min. Typ. Max. 

150 

0 

1 

0 

6 

.3 .6 

Symbol 

tns 

t ~ n  

tnw 

tRH 

tna 

tnn 

Unit 

PS 

PS 

SEC 

PS 

pS 

PS 



READ CYCLE FIGURE 4 
I- I*"+ I 

HOLD 50% 

- ' " " I F  

I I I I 
Do - 0, 
(DATA OUT) # n 

/ 
HlGH IMPEDANCE 

DATA VALID 
/ 

HlGH IMPEDANCE 

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

WRITE CYCLE 

WRITE CYCLE 
(VDD = 5 V z  5%: Ta = 25%) 

FIGURE 5 

Parameter 

HOLD Set-up Time 

HOLD Hold Time 

HOLD Pulse Width 

ADDRESS Pulse Width 

DATA Puise Width 

DATA Set-up Time 

DATA Hold Time 

WRITE Pulse Width 

I I I 
DO - D3 
(DATA IN) 

509 50% 50% 

WRITE 

I W W  - C 

Symbol 

t ~ s  

~ H H  

tnw 

t ~ w  

t o w  

~ D S  

~ D H  

tww 

1 wes: I.  A warn  occursduring a 0~en.p o i  a high CS, a high HOLD and a high wa rn  
2. C S  may be a permanent "1". or may be coincident with HOLD pulse 

Min. Typ. Max. 

150 

0 

1 

1.7 

1.7 

0.5 

0.2 

1.0 

Unlt 

6 
PS 

SEC 

PS 

rS 

PS 

PS 

PS 



I 

FUNCTIONAL DESCRIPTION 
A block dtagram of the MSM5832 microprocessor real-tlme Do - D3 (pins 9 - 12): Data InputsIOutputs, two-way bus Ihnes 
clock/calendar and a package connection dtagram are shown controlled by READ and WRITE Inputs As shown m Ftpvre 7 
on the first page. Figure 9 Illustrates a method of interfacing external Pull-up resistors of 4.7K or hrgher are reourred by the 
between the clock/calendar circuit and a micro processor. open-dram N-channel MOS outputs. 03 IS the MSB: DO IS tne 
F~gures 9. 10 and 11 ~llustrate alternative standby power supply LS8 
ClrcuIts. A lunction table l~s t~ng relationships between address 

,4): Normally this Is unconnected-pull-down ~nputs. data ~nput/output and lnternal counter selection 1s 
Shown Figure , Unless otherwise ,ndicaled, the fallowlng 10 GND 1s provided by an internal ~es~stor-or connected to 

descnpt10ns are based on the block d~agram. GND Wlth CS at VDD, pulses to VDD on the TBST Input wall 
dtiectly Clock the S1. MllO. W. D l  and Y1 counters, OeDendlng 

32.768 K Hz OSCILLATOR (pins 16 and 17): An internal inven- on whcn counter is addressed (W and D l  are selected by D l  
~ n g  amplifier with feedback resistor. RFB, is connected with a address In thls mode only). Roll-over to next counter IS enabled 
crystal and Nro capacilon as shown in Figure 6 to form a stable. en thls mode. 
accurale osc!llator-whlch serves as the Preclslon tlme base of 
the clrcult. Capacitors C1 and C2 tn series provlde the parallel 
load capacitance required for prectse tunlng of the quanz crys- 
tal. Typncal oscillator pertormance as a tunctlon 01 ambient DATA I /O 
temperature and supply voltage is shown in Ftgures 2 and 3 
respect~vely. CIRCUIT FIGURE 7 

OSCILLATOR 
CIRCUIT 

C, = CI= 15-30pF 

HOLD (pin 18): Switching th~s input to VCC inhibits the internal 
1Hz clock to the S1 counter. Aner the speclfled HOLD set-up 
tlme (150 LLS). all counters will be in a staltc state, thus allowlng 
error-free read or wrtte operattons. SO long as the HOLD pulse REFERENCE SIGNAL 
width IS less than 1 Second, accuracy 01 the real time will be 
undlscurbed. Pulldown to GND ts provlded by an internal 
resistor. 

OUTPUTS FIGURE 8 
READ (pin 3): Read functton as shown in Ftgure 4 1s enabled 
when READ IS swttcned to VDO. Pull-aown to GND IS prov~ded 
by an ~nternal resator. CONDITIONS 1 OUTPUT 1 ~~~~~N~ 1 
WRITE (pin 2): Wrlte functlon as shown m F#gure 5 1s enabled 
when WRITE ts swltched to VDD. Pull-down to GND IS prov~ded = I 1 1 509b 
by an internal reslstor READ = H I D? (2) 

=30 ADJ (Pin 15): Momentarily connecting thls Input to VCC 
(>31.25 ms) wlll reset seconds (Sl. St0 counters and 2"-2" 

C.S. = H D2(2) I 1!60Hz 122.1 ,+s 

frequency dwlders) to 00: 11 seconds were 30 or more. one A o - A a = H  1 D3(3) 1 l i3600Hz / 1 2 2 1 ~ s  
mlnute IS added to the minutes (MI 1 counter) and if seconds 
were less than 30. the mlnutes are unchanged Pulldown to 
GND IS provided by an internal resistor. (1) 1024 Hz signal at Do not dependent on HOLD input level. 

Use this slgnal for trlmmlng the quartz osclllator. Probe 
A0 - A3 (pins 4 - 7): Address ~nputs. used to select internal capactlance will load the osc~llator it a probe 4s placed on 
counters for readlwrlte operat~ons (see functbon table-F~gure XT or causnng erroneous readtngs. Trlm to 
1). A "1" IS defined as VDD: a "0" is GND. Pull-down to GND 9 7 6 . 5 6 2 5 ~  r .0015 ps 
is provlded by internal resistors (2) Negative Pulse. Negatlve True 

(3) Posjeve Pulse. Posrt~ve True 



TYPICAL APPLICATION-Use with 
Programmable Peripheral Interface (PPI) 

- 

FIGURE 9 

SvggeStM XTAL Sourerr 
1 )State* CX-IV.32 768 

NOTE A: ~ - 

Thts Clrcult comoines oattery cnarging w tn swltcnlng logic lo 
porer the 5832158321 trom ~ n e  oattery when system power fa1 s 
RL s a current lim t to protect tne oattery 11 VDD s acc8aental.y 
shoned. Since Diode Dl 's cathcde is at the system power supply 
(+5V). Dl  and D2's anodes will be one diode drop pos~tive from 
System power and the cathode of 9 2  will also track the system 
power supply. VCHG and RCHG are chosen to trickle Charge the 
batteries. VCHG need not be a regulated voltage and the un. 
reaulated voltaae tnto the swem +SV suoolv is ideal. When - -  , 
system power falls. D l  and 02 prevent the battery trom trylng to 
power me system Voo woli be the battery vollage wnenever VCHG 
IS less than the battery voltage 

I TYPICAL APPLICATIONS-Alternative Standby Power 
Supply Circuits 

FIGURE 10 FIGURE 11 
R w n  Omratmp: 20 mV P-P 

MSMS832RS 

1.5 * 2  = 3v 
Dry Cells 

NbCd 

I PACKAGE SPECIFICATIONS 

18 LEAD PUSTIC (RS) 

I 

I OK1 SEMICONDUCTOR 1333 LAWRENCE EXPRESSWAY, SANTA CLARA, CALIF. 95051 

I TELEPHONE: (408) 984-4840 TELEX (25) 910-3380508 
I OK1 Semiconductor rese~es tne rtgnt to make changes on soecottcatoons at anv time and without nollce. The inlormatton furnished bv OK1 Scml- 

conouctor on tnm puDlncat#on a DeLeveO to oeaceu~ate ana re aao e However no ~ e s p o o s ~ ~  Illy ts assume0 oy 0d1 Sem~conOuCIor lor 11s use nor tor 
any fntfmgemenls 01 patents 0, otner rlgnts ol tnlrd partoes resulting trom rts use NO 4.cense 8s granteo unaef any palenls or patent rsgnts 01 3r(l 

I I 
01982 OK1 SEMICONDUCTOR PRlNED IN U.S.A. 


