DS1742

PRELIMINARY

DALLAS

DS1742

Y2KC Nonvolatile Timekeeping RAM

FEATURES

* Integrated NV SRAM, real ime clock, crystal, power-
fail control circuil and lithium energy source

* Ciock registers are accessed identical to the static
RAM. These registers are resident in the eight top
RAM locations.

» Century byte regisler

¢ Totally nonvolatile with over 10 years of operation in
the absence of power

» BCD coded century, year, month, date, day, hours,
minutes, and seconds with automatic leap year com-
pensation valid up to the year 2100

» Batlery voitage level indicator flag

® Power—fail write protection allows for £10% V¢
power supply tolerance

» Lithium energy source is electrically disconnecled to
retain freshness until power is applied for the first time

» Standard JEDEC bytewide 2K x 8 static RAM pinout

® Quartz accuracy t1 minute a month @ 25°C, factory
calibrated

ORDERING INFORMATION
DS1742-XXX (5 Volt)

—# -70 70 ns access
-85 85 ns access
~100 100 ns access

DS1742W-XXX (3.3 Voif)
l—» 120 120 ns access
-150 150 s access
-200 200 ns access
DESCRIPTION
The DS1742 is a full funclion, year 2000 compliant
{Y2KC), real-time clock/calendar (RTC) and 2K x 8
non—volatife static RAM. User access to all registers
within the DS1742 is accomplished with a bylewide
interface as shown in Figure 1. The Real Time Clock
{RTC}information and control bits reside in the eight up-
permost RAM locations. The RTC registers contain
cenlury, year, month, date, day, hours, minutes, and se-
conds data in 24 hour BCD format. Coweclions for the
day of the month and leap year are made automalically.

PIN ASSIGNMENT

A?ﬂs 24 [7 Ve
Aedz 23 [1 A8
As[] 3 22 [ As
AL 4 21 [] WE
A3 s 20 [] OF
azp] e 13 [ A9
mq 7 18 [] CE
Ao s 17 [1 ooz
poe [ s 15 [1 pas
pat [ 1o 15 [ Das
b2l m . 147 oo
GND [ 12 13 [] Das

PIN DESCRIPTION

AG-A10 ~ Address Inputs
CE - Chip Enable

Ot - Output Enable
WE ~ Write Enable

Veo -~ Power Supply input
GND ~ Ground
DQO-DQY - Data tnput/Outputs

The RTC clock registers are double buffered 1o avoid
access of incoect data that can occur during clock up-
date cycies. The double buflered system ajso prevents
time loss as the timekeeping countdown continues un-
abated by access o lime register data. The DS1742
also contains its own power—fail discuitry which dese-
lects the device when the Vg supply is in an out of toler-
ance condition. This fealure prevents loss of data from
unpredictable syslem operation brought on by low Ve
as erant access and update cycles are avoided.
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DS1742

CLOCK OPERATIONS-READING THE

CLOCK

While the double buffered regisler struciure reduces the
chance of reading incorect dats, intemal updates lothe
DS81742 dock registers should be halied belore clock
data is read to prevent reading of data in transition.
However, halting the internal clock register updating
process does not affect clock accuracy. Updaling is
halted when s one is written into the read bit, bit 6 of the
century register, see Table 2. As long as a one remains

D&1742 BLOCK DIAGRAM Figure 1

in that position, updating is halted. Aftera haltis issued,
the registers reflect the count, thatis day, date, and ime
that was currant at the moment the hall command was
issued. However, the internal clock registers of the
double buffered system continue to update so that the
clock accuracy is not alfected by the access of data. All
of the DS 1742 regislers are updated simulianeously af-
ter the intemal clock register updating process has been
re-enabled. Updating is within a second after the read
bit is written to zero.
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DS1742 TRUTH TABLE Table 1
Vee CE | OF | WE MODE pa POWER
Vi X X DESELECT HIGH-Z STANDBY
Vi X Vi WRITE DATA IN ACTIVE
In Tolerance
Ve | v | v READ DATA OUT ACTIVE
Vi | Vg | Vi READ HIGH-Z ACTIVE
<Tolerance >Vpat X X X DESELECT HIGH-Z CMOS STANDBY
<VpaT X X X DESELECT HIGH-Z DATA RETENTION
MODE

SETTING THE CLOCK

As shown in Table 2, bil 7 of the century register is the
wrile bit. Setling the write bit to a one, like the read bit,
halts updates to the DS1742 registers. The user can
then load them with the correct day, date and tima data

in24 hour BCD format. Resetling the write bilto a zero
then transfers those values to the actual clock counters
and aliows normal operation to resume.
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DS81742

STOPPING AND STARTING THE CLOCK
OSCILLATOR

The clock oscillator may be stopped at any time. Toin-
crease the shelf life, the oscillator can be umed off to
minimize current drain from the battery. The DBC bitis
the MSB (bit 7) of the seconds registers, see Table 2.
Setling it o a one stops the oscillator.

FREQUENCY TEST BIT

As shownin Table 2, bit 6 of the day byleis the frequency
test bit. When the frequency test bitis seltologic"1” and
the osciliator is running, the L SB of the seconds register
will toggle at 512 Hz. When the seconds register is be-
ingread, the DQO line will toggle at the 512 Hz frequency

DS1742 REGISTER MAP Table 2

as long as conditions for access remain valid §.e., CE
tow, DF iow, WE high, and address for seconds register
remain valid and stable).

CLOCK ACCURACY

The DS1742 is guaranteed lo keep lime accuracy to
within 21 minute per month at 25°C. The clock is cali-
brated at the factory by Dallas Semiconductor using
special calibraion nonvolatite tuning elements. The
DS 1742 does nol require additional calibvation and ten-
perature devialions will have a negligible effect in most
applications. Forthis reason, methods of field clock cal-
ibration are not available and not necessary.

DATA
ADDRESS FUNCTION/RANGE
B, By B B, B, B, Bo

7FF 10 YEAR YEAR YEAR  00-99
7FE X X x |1omo MONTH MONTH  01-12
7FD X x | 10DaTE DATE DATE  01-31
7FC 8F FT X X DAY DAY  01-07
7FB X x | 10HoUR HOUR HOUR  00-23
7FA X 10 MINUTES MINUTES MINUTES ~ 00-59
779 O5C 10 SECONDS SECONDS SECONDS 0059
7F8 w R | 10CENTURY CENTURY CENTURY  00-39

O8C -~ STOPBIT R - READBIT FT = FREQUENCY TEST

W - WRITE BiT X - SEENOTE BELOW BF - BATTERYFLAG

NOTE:

All indicated "X" bits are not dedicated to any particular function and can be used as normal RAM bits.

RETRIEVING DATA FROM RAM OR CLOCK

The DS1742is in the read mode whenever OF {output
enabia) is low, WE (write enable) is high, and CE (chip
enable) is low. The device architecture aliows ripple-
through access to any of the address locations inthe NV
SRAM. Valid data will be available at the DQ pins within
taa after the last addvess inpul is stable, providing that
the CF, and OF access times and stales are satisfied. 1f
CE, or OF access limes and states are not met, valid
data will be available at the tatter of chip enable access
{Icea) o at oulput enable access time (lopa). The slate
of the data inputoutput pins (DQ) is controlled by CE,
and OF. Hfthe outputs are activated before taa, the data
lines ave driven o an intermediate state until taa. If the

address inputs are changed while CE, and OF remain
valid, output data will remain valid for output data hold
time (i) but will then go indeterminale untit the next
address access.

WRITING DATA TO RAM OR CLOCK

The DS1742is inthe write mode whenever WE, and CE
are in their active state. The slart of awrite is refevenced
to the latter occuming transition of WE, on TE. The ad-
dresses must be held valid throughout the cyde. CE, or
WE must return inactive for a minimum of twg prior lo
the initiation of another read or wiite cycle. Data in must
be valid tpg prior to the end of write and remain valid for
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tpy afterward. In a typical application, the OF signal will
be high during awrite cycle. Howeves, OF canbe active
provided that careis laken with the data bus to avoid bus
contention. If OF is low priorto WE transitioninglow the
data bus can baecome active with read data defined by
the address inpuls. A low transition on WE will then dis-
able the outputs ez after WE goes active.

DATA RETENTION MODE

When Vg is within noming limits (Ve > Vpp) the
DS81742 can be accessed as described above by vead
or write cycles. However, when Vg is below the pow-
er-fail point Vpg (point at which write protection occurs)
the internal clock registers and RAMis blocked from ac-
cess. This is accomplished intemally by inhibiting ac-
cess via the CF signal. When Ve falls below the level
of the internal battery supply, power input is switched
from the Vg pin to theintemnal battery and clock activity,
RAM, and dock data are maintained from the battery
untit Vg is returned to nominal level. All control, data,
and address signals must be powered down when Voo
is powered down.

BATTERY LONGEVITY
The DS1742 has a lithium power source that is de-
signed to provide energy for clock actlivity, and clock and

RAM data retention when the Vg supply is notpresent.
The capability of this internal power supply is sufficient
to power the DS1742 conlinuously for the life of the
equipment in which it is installed. For specification pur-
poses, the life expectancy is 10 years at 26°C with the
internal clock oscillator running in the absence of Vg
power. Each DS1742 is shipped from Dallas Semicon-
ductor with ils lithium energy source disconneclad,
guaranieeing full energy capacity When Ve is first
applied at a level greater than Vpr, the lithium energy
source is enabled for batlery backup operation. Actual
life expectancy of the DS1742 will be much longer than
10 years since no lithium battery energy is consumed
when Ve is present.

BATYTERY MONITOR

The DS1742 constanty monitors the battery voitage of
theinternal battery. The Batlery Flag bit {bit 7) of the day
regiister is used to indicate the voltage level range of the
battery. This bit is not writable and should always be a
one when read. If a zerois ever present, an exhausted
fithium energy source s indicated and both the contents
of the RTC and RAM are questionable.
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ABSOLUTE MAXIMUM RATINGS*

Voitage on Any Pin Relative lo Ground -0.3V o +6.0V

Operating Temperature C o 70°C

Storage Temperature -20°C to +70°C

Soldering Temperature 260°C for 10 seconds {See Nole 7)

* This is a stress rating only and fuactional operalion of the device at these or any other conditions above those
indicated in the operation seclions of this specification is notimplied. Exposure to absolute maximum rating
conditions for extended periods of time may affect reliability.

RECOMMENDED DC OPERATING CONDITIONS {0°C to 70°C)
PARAMETER SYMBOL MIN TYP MAX UNITS ROTES
Logic 1 Voltage All inputs ‘

Vee = 5V £10% Vi 2.2 Veo+0.3V v 1

Voo = 3.3V E10% ' 2.0 Vee+0.3Y \ 1
Logic 0 Voltage All Inputs

Vee = 5V110% Vi 0.3 0.8 A 1

Voo = 3.3V 110% Vi 0.3 0.6 v 1

DC ELECTRICAL CHARACTERISTICS (0°C10 70°C; Vg = 5.0V £ 10%)
PARAMETER SYMBOL MIN TYP NAX UNITS NOTES
Active Supply CGurvent lec X 50 mA 23
TTL Standby Current leed X 3 mA 23
(CE = Vi)

CMOS Standby Cument lecz X 3 mA 2.3
(‘CEZ Veo0.2V)

Input Leakage Cumwent (any input) he -1 +1 #A

Output Leakage Cuwent for -1 +1 BA

{any output)

Qutput Logic 1 Voitage Vou 24 1
(lout = ~1.0 mA)

Output Logic 0 Voltage Voo 0.4 1
{lout = +2.1 mA)

Write Protection Vollage Vpg 495 437 4.50 v 1
Battery Switch Over Voltage Vso Vear 1,4
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DC ELECTRICAL CHARACTERISTICS

(€°C 10 70°C; Ve = 3.3V £ 10%)

PARAMETER SYMBOL MIN TYP MAX UNITS NOTES

Active Supply Cuwent lee X 30 mA 2.3

TTL Standby Current lcct 2 mA 2,3

{CE = Vi) X

CMOS Standby Current loce 2 mA 23

(CE2 VCC -0.2V) X

Input Leakage Curvent {any input) " -1 +1 A

Output Leakage Cumrent len -1 1 nA

{any output)

Output Logic 1 Voltage Von 24 1

{lout = ~1.0mA)

Outpul Logic 0 Vollage Voo 0.4 1

“C)UT =21 rnA)

Wirite Protection Voltage Vpg 289 3.88 297 v 1

Battery Switch Over Voltage Vso Vpat or 1.4
Vpg

READ CYCLE, AC CHARACTERISTICS

(PG 1o 70°C; Vog = 5.0V £ 10%)

70 ns access | 85ne access [100ns access

PARAMETER SYMBOL | MIN | MAX | MIN MAX MIN MAX |UNITS | NOTES
Read Cyda Time tre 70 85 100 ns
Address Access Time taa 70 85 100 ns
CE to DQ Low—2Z tcer 5 5 5 ns
CE Access Time cEA 70 85 100 ns
CE Data Off Time tcE7 2% 30 35 ns
OF to DQ Low-Z toeL 5 5 5 ns
OF Access Time toea 35 45 55 ns
OF Data Off Time toez 25 30 35 ns
Output Hold from Address ton 5 5 5 ns
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READ CYCLE, AC CHARACTERISTICS (0°C 1o 70°C; Vg = 3.3V £ 10%)
120 ne accens | 150 ne acoens | 200 ns accese

PARAMETER SYMBOL | MIN MAX MIN | MAX | MIN MAX |UNITS |NOTES
Read Cycle Time ire 120 150 200 ns

Address Access Time tas 120 150 200 ns

CE low to DQ Low-Z lce 5 5 5 ns

CF Access Time Icea 120 150 200 ns

CE Data Off Time lcez 40 50 60 ns

OF Low to DQ Low-Z toEL 5 5 5 ns

OF Access Time toea 100 130 150 ns

OF Data Off Time toez 35 35 | 40 0s

QOutput Hold from ton 5 5 5 ns

Address

READ CYCLE TIMING DIAGRAM

tac -
AJ-AlQ )( X
e aa -~ S— - 10r
e
———\-‘—— TeEA ————m ez /
CE \
/
re— fcey —”’f
‘oea i l[t___._ P a——
CE \\ X
‘or
DQo-DQ7 <<</ VALID A)“"—
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WRITE CYCLE, AC CHARACTERISTICS {0°C 10 70°C; Veg = 5.0V £ 10%)

70 ns access | 8ins access | 100 nsaccess

PARAMETER SYNMBOL | MIN | MAX | MIN | MAX | MIN MAX [UNITS | NOTES
Wiite Cycle Time twe 70 85 100 ns

Address Setup Time tas 0 4] 0 ns

WE Pulse Width twew 50 60 70 ns

TFE Puise Width lcew 55 65 75 ns

Data Setup Time s 30 35 40 ns

Data Hold Time o 0 0 0 s

Address Hold Time taH 0 0 4 ns

WE Data Off Time wez 25 30 35 ns

Write Recovery Time twe | B 5 5 as

WRITE CYCLE, AC CHARACTERISTICS (0°C 10 70°C; Voo = 3.3V £ 10%)
120 ns 150 ns 200 ns sccess

PARAMETER SYMBOL | MIN MAX MiN MAX MiN MAX |UNITS |NOTES
Wite Cycle Time lwe 120 150 200 ns 5
Address Setup Time tas 0 0 0 ns 5
WE Pulse Width twew 100 130 150 ns 5
CE Pulse Width tcew 110 140 180 ns 5
Data Setup Time Ibs 80 30 100 ns 5
Data Hold time tom 0 4 4} ns 5
Address Hdld Time fAH o 0 0 ns 5
WE Data Ot Time twez 40 50 24 as 5
White Recovery Time wr 10 10 10 ns 5
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WRITE CYCLE TIMING DIAGRAM,WRITE ENABLE CONTROLLED

twe

No-Ata )L vauD X vALID
= | /[ \

(e typy W WR

WE ——\ /
N/
twiez
DATA IN
bs

DGo-DQ7 DATA QUTPUT ’1—

WRITE CYCLE TIMING DIAGRAM, TE, CONTROLLED

| S
e Gy

PUT l
—

we »
AG-ALQ \< VALID VALID
/
as W g
ot — CEW —— iy
55 \ / f\
wa T
as '

WE ___.__.‘_—-f
\ / \
[ o

Q—bs———’{
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POWER-UP/DOWN AC CHARACTERISTICS

((°C 10 70°C; Vg = 5.0V £ 10%)

PARAMETER SYMBOL MIN TYP MAX UNITS NOTES
CE or WE at Vyyy, CE2 at Vi, tep 0 us

Belore Power-down

Vg Fall Time: Vpp(MAX) to tp 300 us

Vpr {Min)

Vg Fall Time: Vpg(MIN) to Vgg trg 10 us

V¢ Rise Time: Vpp(MIN) to tr 0 ns

Vpr(MAX)

Power—up Recover Time tREC 35 ms

Expected Data Retention Time tor 10 years 5.6
{Oscillator On)

POWER-UP/DOWHN WAVEFORM TIMING 5§ VOLT DEVICE

Voo
Vor (MAX

INPUTS

RECGGNIZE>

P

~

DON'T CARE

><4&coe\zr~:3

~

~N

~

HIGH-Z

CUTPUTS

\ VAL-D
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POWER-UPDOWN CHARACTERISTICS

(0°C 1o 70°C; Vg = 3.3V £10%)

PARAMETER SYMBOL MIN TYP MAX UNITS NOTES
CE or WE at vy, Before tpp o us

Power-Down

Ve Fall Time: Vppax) o te 300 ns

VPEMin)

Ve Rise Time: VPF(MIN) to tg [} ps

VPEMAX)

Power-up Recovery Time tREC 35 ms

Expected Data Retention Time tor 10 years 56
{Oscillator On)

POWER-UPDOWN WAVEFORM TIMING 3.3 YOLT DEVICE

{ R

-
e

INPUTS RECCGNIZED \< DON'T CARE X:ECOGNIZED
- J ; £ ‘
7 r .
HIGH-Z /“"' —
/ |
QUTPUTS VALID 14 { VALD
CAPACITANCE {la = 25°C)
PARAMETER SYMBOL MIN TYP MAX UNITS NOTES
Capacitance on all input pins Cmn 7 pF
Capacitance on all output pins Co 10 pF
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AC TEST CONDITIONS

Output Load: 100 pF + 1TTL Gate
Input Pulse Levels: 0.0 0 3.0 Volts
Timing Measurement Reference Levels:

input: 1.5V

Output: 1.5V

Input Pulse Rise and Fall Times: 5ns

NOTES:

1.

2
3
4,
5,
6.

Voitages are referenced to ground.

. Typical values are at 25°C and nominal supplies.
. Outputs are open.

Battery switch over occurs at the lower of either the battery terminal voltage or Vpr.

. Datla retention time is at 25°C.
. Each DS1742 has a built-in switch that disconnects the lithium source until Ve is first applied by the user. The

expected Ipg is defined as a cumulative time in the absence of V¢ starting from the time power is first applied
by the user.

. Real-Time Clock Modules can be successiully processed through conventional wave-soldering techniques as

long as temperature exposure 10 the lithium energy source contained within does not exceed +85'C. Post solder
cleaning with water washing lechniques is acceplable, provided that uitrasonic vibration is not used fo prevent
damage to the crystal.
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D81742 24-PIN PACKAGE

PKG 26-P

DI L 2 ) MAX
A M. 1270 1250
nu 3734 37 85
8 N G875 0.700
MM 1718 1778
c W 0318 0335
Lodd 800 851
D W Qo7s 0 108
M 191 267
€ N 0015 0030
u 038 078
F M. G149 0 180
Ll 366 457
G m. 0080 Q410
L) 229 27
H M 2580 0830
L) 14 99 18.00
4 om. 9010 0Ot8
L) 025 045
K M G215 0.0258
L] 043 0.58
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