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FEATURES
® Integrated NV SRAM, real time clock,
crystal, power-fail control circuit and lithium i; E :ta
energy source i::' E i
® Clock registers are accessed identical to the Pl
static RAM. These registers are resident in e
the eight top RAM locations o E o
® Century byte register Loz E 1
® 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 A0-A10
leap year compensation valid up to the year —
CE
2100
® Battery voltage level indicator flag OF
® Power-fail write protection allows for £10%
Ve power supply tolerance o
o . . WE
® Lithium energy source is electrically
disconnected to retain freshness until poweris  Vcc
applied for the first time GND
® Standard JEDEC bytewide 2k x 8 static RAM ~ DQO0-DQ7
pinout
® (Quartz accuracy +1 minute a month @ 250,
factory calibrated
ORDERING INFORMATION
VS1742-XXX (5V)
e » -70 70 ns access
-100 100 ns access
VS1742W-XXX oY)

|—> -120 120 ns access

-150 150 ns access

PIN DESCRIPTION

- Address Inputs
- Chip Enable

- Output Enable

- Write Enable

- Power Supply Input
- Ground
- Data Input/Outputs
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DESCRIPTION

The VVS1742 is a full function, year 2000-compliant (Y2KC), real-time clock/calendar
(RTC) and 2k x 8 non-volatile static RAM. User access to all registers within the
VS1742 is accomplished with a bytewide interface as shown in Figure 1. The Real
Time Clock (RTC) information and control bits reside in the eight uppermost RAM
locations. The RTC registers contain century, year, month, date, day, hours, minutes,
and seconds data in 24-hour BCD format. Corrections for the day of the month and
leap year are made automatically.

The RTC clock registers are double-buffered to avoid access of incorrect data that can
occur during clock update cycles. The double buffered system also prevents time loss
as the timekeeping countdown continues unabated by access to time register data. The
VS1742 also contains its own power-fail circuitry, which deselects the device when
the Vccsupply is in an out of tolerance condition. This feature prevents loss of data
from unpredictable system operation brought on by low Vcc as errant access and
update cycles are avoided.

CLOCK OPERATIONS-READING THE CLOCK

While the double-buffered register structure reduces the chance of reading incorrect
data, internal updates to the VS1742 clock registers should be halted before clock data
is read to prevent reading of data in transition. However, halting the internal clock
register updating process does not affect clock accuracy. Updating is halted when a 1
is written into the read bit, bit 6 of the century register, see Table 2. As long as a 1
remains in that position, updating is halted. After a halt is issued, the registers reflect
the count, that is day, date, and time that was current at the moment the halt command
was issued. However, the internal clock registers of the double-buffered system
continue to update so that the clock accuracy is not affected by the access of data. All
of the VS1742 registers are updated simultaneously after the internal clock register
updating process has been re-enabled. Updating is within a second after the read bit is
written to 0. The READ bit must be a zero for a minimum of 500us to ensure the
external registers will be updated.
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VS1742 BLOCK DIAGRAM Figure 1
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VS1742 TRUTH TABLE Table 1

Vi CE | 0E | WE NIRIE LLN] FOIWER
Vi | X X DESELEC HIGH-# STANDRY
S Vo | X | Va WRITE DATA IX ACTIVE
R Vo I Vi | Vi EEAD DA TA QL] ALTIVE
Ve Lvm | v BEEAD HIGH-7 ACTIV
Vi VeV iy Y| % | DBESELEC ] HIGH-Z CMVOS STANDRY
Ver<VaocV Y | x % | DESELEC] HIGH-Z DATA RETENTION MODI

SETTING THE CLOCK

As shown in Table 2, bit 7 of the century register is the write bit. Setting the write bit
to a 1, like the read bit, halts updates to the VS1742 registers. The user can then load
them with the correct day, date and time data in 24-hour BCD format. Resetting the
write bit to a 0 then transfers those values to the actual clock counters and allows
normal operation to resume.

STOPPING AND STARTING THE CLOCK OSCILLATOR

The clock oscillator may be stopped at any time. To increase the shelf life, the

oscillator can be turned off to minimize current drain from the battery. The OSC bit

is the MSB (bit 7) of the seconds registers, see Table 2. Setting it to a 1 stops the
oscillator.

FREQUENCY TEST BIT

As shown in Table 2, bit 6 of the day byte is the frequency test bit. When the
frequency test bit is set to logic 1 and the oscillator is running, the LSB of the seconds
register will toggle at 512 Hz. When the seconds register is being read, the DQO line
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will toggle at the 512 Hz frequency as long as conditions for access remain valid (i.e.,

CE low, OE low, WE high, and address for seconds register remain valid and

stable).

CLOCK ACCURACY

The VVS1742 is guaranteed to keep time accuracy to within £1 minute per month at 25
‘C. The RTC is calibrated at the factory using nonvolatile tuning elements. The
VS1742 does not require additional calibration. For this reason, methods of field
clock calibration are not available and not necessary. Clock accuracy is also effected
by the electrical environment and caution should be taken to place the RTC in the
lowest level EMI section of the PCB layout. For additional information please see
application note 58.

VS1742 REGISTER MAP Table 2

ADDRESS DATA FUNCTION/RANGE
B, | B, | B, | B, B, | B |8 [ B

TFF 10 Y ear YEAR YEAR 0099
TFE X X X | 10Mo MONTH MONTH 01-12
TFD X x [ 1oDae DATE DATE 01-31
TFC RF FT X X X DAY DAY 01-07
FB X X | I10HOLR HOUR HOUR 0023
TFA X 10 MINUTES MINUTES MINUTES 0059
7F9 OsC 10 SECONDS SECONDS SECONDS 00-59
7F8 W R | 10CENTURY CENTURY CONTROL 00-39

0sC =STOPBIT R =READ BIT FT = FREQUENCY TEST

W= "WRITE BIT X =58EE NOTE BELOW BF = BATTERY FLAG

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 VS1742 is in the read mode whenever OE (output enable) is low, WE (write

enable) is high, and CE (chip enable) is low. The device architecture allows

ripplethrough access to any of the address locations in the NV SRAM. Valid data will
be available at the DQ pins within taa after the last address input is stable, providing

that the CE , and OE access times and states are satisfied. If CE , or OE access

times and states are not met, valid data will be available at the latter of chip enable
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access (tcea) or at output enable access time (toga). The state of the data input/output

pins (DQ) is controlled by CE , and OE . If the outputs are activated before taa,

the data lines are driven to an intermediate state until taa. If the address inputs are

changed while CE , and OE remain valid, output data will remain valid for output

data hold time (ton) but will then go indeterminate until the next address access.

WRITING DATA TO RAM OR CLOCK
The VS1742 is in the write mode whenever WE , and CE are in their active state.
The start of a write is referenced to the latter occurring transition of WE , on CE .

The addresses must be held valid throughout the cycle. CE , or WE must return

inactive for a minimum of twg prior to the initiation of another read or write cycle.
Data in must be valid tps prior to the end of write and remain valid for tpy afterward.

In a typical application, the OE signal will be high during a write cycle. However,
OE can be active provided that care is taken with the data bus to avoid bus
contention. If OE is low prior to WE transitioning low the data bus can become
active with read data defined by the address inputs. A low transition on WE will

then disable the outputs twez after WE goes active.

DATA RETENTION MODE

The 5-volt device is fully accessible and data can be written or read only when Vccis
greater than Vpr . However, when vcc is below the power fail point, Vpe , (point at
which write protection occurs) the internal clock registers and SRAM are blocked
from any access. When Vccfalls below the battery switch point Vso (battery supply
level), device power is switched from the Vcc pin to the backup battery. RTC
operation and SRAM data are maintained from the battery until vccis returned to
nominal levels. The 3.3 volt device is fully accessible and data can be written or read
only when Vccis greater than Vpr. When V¢ falls below the power fail point, Ve,
access to the device is inhibited. If Vpeis less than Vs, the device power is switched
from Vccto the backup supply (Vear) when Vcc drops below Ve If Vpe is greater
than Vso.the device power is switched from Vpg to the backup supply (Vear)when
Vccdrops below Vso RTC operation and SRAM data are maintained from the battery
until Ve is returned to nominal levels.
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BATTERY LONGEVITY

The VS1742 has a lithium power source that is designed to provide energy for clock
activity, and clock and RAM data retention when the Vcc supply is not present. The
capability of this internal power supply is sufficient to power the VS1742
continuously for the life of the equipment in which it is installed. For specification
purposes, the life expectancy is 10 years at 25°C with the internal clock oscillator
running in the absence of V¢c power. Each VS1742 is shipped with its lithium energy
source disconnected, guaranteeing full energy capacity. When V¢ is first applied at a
level greater than Vpg, the lithium energy source is enabled for battery backup
operation. Actual life expectancy of the VS1742 will be much longer than 10 years
since no lithium battery energy is consumed when V¢ is present.

BATTERY MONITOR

The VS1742 constantly monitors the battery voltage of the internal battery. The
Battery Flag bit (bit 7) of the day register is used to indicate the voltage level range of
the battery. This bit is not writable and should always be a 1 when read. If a O is ever
present, an exhausted lithium energy source is indicated and both the contents of the
RTC and RAM are questionable.

ABSOLUTE MAXIMUM RATINGS*

Voltage on Any Pin Relative to Ground -0.3V to +6.0V

Operating Temperature 0Cto 70°C

Storage Temperature -40°Cto +85°C

Soldering Temperature See J-STD-020A Specification (See Note 7)

OPERATING RANGE

Range Temperature Ve
Comimercial 00 1o 7070 33V 4 0% or SV £ 0%

RECOMMENDED DC OPERATING CONDITIONS

(Over the Operating Range)

PARAMETER =Y ABOL W ™re MaX LUXITS | NOTES
Logic 1 Voltage All Inpais [
Voo = SV £10%% Vi 2.2 W +03% L I

Ve =33 2108 Vi 20 % .y v |

Liogic 0 Yoltage A Inpaits
Vi = BV +10% W 03 e

L5 i

Ve = 33V 2100 Wi -3 1k
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DC ELECTRICAL CHARACTERISTICS

(Over the Operating Range; Vcc = 5.0V + 10%)

SYMBOL

TYP

MAX

NOTES

PARAMETER MIN UNITS

Active Supply Current lee 15 a0 mA 2.3
TTL Standby Current { CE =V ) leey I 3 A 2.3
CMOS Standby Current leez I 3 mA 2.3
(CE 2 Vi - 0.2V)

[nput Leakage Current [ -1 1 LA

(any input)

Cutput Leakage Current I -1 1 LA

(any output}

Cutput Logie | Voltage Von 24

(o = -1.0mA)

Output Logic O Voltage

(lour = 2.1 mA) Vi 0.4 I
Write Protection Voltage Vi 425 4.50 A I
Battery Switch-over Voltage Vo VAT .4

DC ELECTRICAL CHARACTERISTICS

(Over the Operating Range; Vcc = 3.3V + 10%)

FPARAMETER SYMBOL | MM ™we MAaX USITS | NOTES
wetive Supply Cument I LH L1 m A 2, !
ITL Standby Current { CE = Vi § Iy 0.7 2 i
N ||'||||'-:.1 urrent I 07 2 m F 3
CE & Y= 2%

[ Lcakage Cumrent {any input Iy -1 1 LA

Crutput Leakage Current I -1 | 1A

Any oL

Cotpratl Logie | Wollage Vo ra |

by = -1.0PmA

Chutput Logic O YVoltage

|-|| 21 mAa "-_'“| [ |

Write Protection Violtage Wi 2w 97 % 1

Hattery Swncliomoer Woltage Ve Vg A l.4
T
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READ CYCLE, AC CHARACTERISTICS

(Over the Operating Range; Vcc = 5.0V + 10%)

Tihns access | DM ns access
FARAMETER SYNIEOL, | M | MAK | SIS VAN | UNITS | NOTES
Femd Oyl T Lgi T 100} I
Acklress Access | ime Ly {1 (i I
CE o D) Low-# fi 5 5 e
CE Access Time Leqin T 101 s
CE [iata D07 time loay 25 a5 =
OF to D) Low-# traa 5 5 I
OF Access Time By 15 55 I
OF ata 000 1 inee T, 25 i5 s
Chatpat Hodd from Address L 5 5 15

READ CYCLE, AC CHARACTERISTICS

(Over the Operating Range; Vcc = 3.3V + 10%)

13 ms access | 150 ms access
PARAMETER SYMVIBOL, | NIN | MAX | MIN | MAX [ UNUTS | NOTES
Read Cyele T [ 120 150 s k]
Adddress Access Time Ly 1 20k 1 51k 1= 5
CE to DH) Low-# feaa 5 5 1= b
CE Access Time bqin I 2k I il s 3
CE Drata O time liis 40 Al 15 5
OF 1o [H) Lowaf, L 3 5 = 3
OF Acceas Time Lty | ik | 3 = 5
OF Dot 00T Time ligr 35 15 = 5
Crtput Hold from Address tim 5 5 = 5
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READ CYCLE TIMING DIAGRAM
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WRITE CYCLE, AC CHARACTERISTICS

(Over the Operating Range; Vcc = 5.0V + 10%)

70 ns access | 100 ns access
PARAMETER SYMBOL | MIN | MAX | MIN | MAX | UNITS | NOTES
Write Cyele Time Ly 70 [0 ns
Address Access Time Lag [l [l ns
WE Pulse Width LwEw 30 i ns
CE Pulse Width lorw Bl 75 ns
Data Setup Time Is a0 40 ns
[Fata Hold time L 0 0 s
Address Hold Time Lapg ) ) n=
WE Data Off Time lwir 25 33 s
Write Recovery Time b 3 3 s
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WRITE CYCLE, AC CHARACTERISTICS

(Over the Operating Range; Vcc = 3.3V + 10%)

13 ms access | 150 ms access
PARAMETER SYMIEBOL | NN | MAX | SIS | MAX | UNIETS | MOTES
Worine Cvele Tumne Tt | 20k | 50k 1%
Anldress Setup e Iy [ L I
WE Pulse Width lgw LY () I
CE_Pulse Width Lipn L1 140 I
Drata Sctup T Ui i Hl (jE
Drata Haold Time Ly i i (Ve
Adddress Hold Time Laji i i I
WE Dhala (1T | s I 4 30 1=
Write Recovery Time twn I I e

WRITE CYCLE TIMING DIAGRAM, WRITE ENABLE

CONTROLLED
L
s
AD-ATD WAL ValLID
-q—'-l tan
o :. kY
CE | Ay
S \
=] | lag
— Il bt Bl Wiy —
WE — P
/ ™,
5 . —
- ,-:l bz :—d— By —=
LoDy CRATA OUTEUT ) DWaTA, INFUT . ‘:}— - a8 DATA IMPUT
e _Ins _-1 i b
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WRITE CYCLE TIMING DIAGRAM, CE CONTROLLED

i 1y !
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POWER-UP/DOWN CHARACTERISTICS

(Over the Operating Range; Vcc = 5.0V + 10%)

PARAMETER Y IR M Ty AN Usils SENES
CE @r 'n'u_l :|r‘-._.| . Beefore

lpm il ]
v er-Lhown

||I '

Yoo Pl | o W a0 2
o Fall Tame: Visnax I 3}
R E R |

o Fall Time: Wimoning W0 Vo Iim 1
Yo Boase Mok % PEiRdg 10

Pl |
Power-up Fooover Time lxj a5 s
Fowpecied Dita Beteition | ane
PO ator Chd

lon 111 R | o 6

POWER-UP/DOWN WAVEFORM TIMING 5-VOLT DEVICE
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POWER-UP/DOWN CHARACTERISTIC

/
A HECUGRIZED

(Over the Operating Range; Vcc = 3.3V + 10%)

PARAMETER SYNEBOL | MIN TYI® MAX USITs | WOTES
CE of WE al %y . Before

Ip i1 g
I"-IU« .,'|-| |||'.l\.u FR I.l
oo Fall Thime: % gysgag o k 00 N
N P !
Wiy Rise IIII:'II\.'.".“ sty L " a 0
N
Power-up Recovery Time Ijg i 35 ms
Expected Data Retention Tinse

' L LATE B

(U Bcillailasr O B 0 Al 5

POWER-UP/DOWN WAVEFORM TIMING 3.3-VOLT DEVICE

CAPACITANCE

12

(TA = 25°C)



VS1742

FAHAMEL'ER SYMBORLL | MIN Ty WMak UsITS | NOTES

Capacitonee on all input pins Cpy 7 pF
Capacitance on all outpod pins Cy 10 pr
AC TEST CONDITIONS
Output Load: 100 pF + 1TTL Gate
Input Pulse Levels: 0.0 to 3.0 Volts

Timing Measurement Reference Levels:
Input: 1.5V
Output: 1.5V

Input Pulse Rise and Fall Times: 5 ns

NOTES:

. Voltage 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 voltage or Vpe.

. Data retention time is at 25°C.

. Each VS1742 has a built-in switch that disconnects the lithium source until Vccis
first applied by the user. The expected tpr is defined as a cumulative time in the
absence of V¢ starting from the time power is first applied by the user.

7. Real Time Clock Modules can be successfully processed through conventional

wave-soldering techniques as long as temperature exposure to the lithium energy

source contained within does not exceed +85°C. Post-solder cleaning with water
washing techniques is acceptable, provided that ultrasonic vibration is not used to
prevent damage to the crystal.

o Ok WDN B

VS1742 24-PIN PACKAGE
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PEG 24PN

Dim MIN MaX

A& M. 1270 | 1.290
MM a7 3785

BN OGS 0,500
MM 1716 17.7B

CIN 0315 0,338
MM

oM.
MM

E N
N MM

o F M.
MM

! E G IM. Q.030 (LR ]
J | T MM 2@ | 2

H M. 0,530 DLESD
MM 14.90 16.00

4 M. a0 0.01E

MM 0.25 045
K N, ans 0.025
MM 043 | osa
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