STK1390

CMOS nvSRAM / RTC
8K x 8 Nonvolatile Static RAM
SIMTEK with Real Time Clock

PRELIMINARY

FEATURES DESCRIPTION
+ Solld-state nonvolatile SRAM/RTC solution - The Simtek STK1390 contains both a fast static RAM with
no batteries required nonvolatile EEPROM shadow and a monolithic real time
« Ideal for metering applications clock. The SRAM can be read and written an unlimited
« 25, 30, 3!'%_ Iand 45 ns SRAM read/wrlte access number of times while independent nonvolatile data
» NOVCEL™™ technology - true nonvolatile RAM  resides in EEPROM. Transfers between the EEPROM
+ Software or hardware controlled nonvolatile and the SRAM are controlled by either hardware or soft-
cycles ware. The real time clock information consists of an addi-
* 10 year data retention from each Store cycle tional 64 8-bit registers. The lower 12 registers are used

« Full-featured Real Time Clock on-chip

« RTC operates from external capacitor - typical
1 month operation from 0.47F supercap

« Uses standard 32.768kHz Watch Crystal

for time information and RTC configuration. The upper 52
registers can be used for user information and are shad-
owed by EEPROM. The registers are accessible through

. the SRAM VO pins by asserting the CK input in conjunc-
g;rg;nserclal and Industrlal temperature tion with the chip select pins. Addresses Ag - Ag are used

+ 32-pin DIP or 400 mil SOIC package for register selection.
The STK1390 is designed to support long-term, unpow-
ered operation of the RTC from a capacitor, eliminating
the need for batteries. When a low power condition is
detected (VCC < 4.2V) the STK1390 switches its power
source to the capacitor, isolating the RTC from the SRAM.
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STK1390

ABSOLUTE MAXIMUM RATINGS?

Voltage on typical input relative to Vgs. .. .......... ~0.6V1io 7.0V Note a: Stresses greater than those listed under *Absolute Maximum
Voltageon DQg7andG................... ~0.5V to (Vcc+0.5V)  Ratings” may cause permanent damage to the device. This is astress
Temperature underbias...................... -55°C 10 125°C  rating only, and functional operation of the device at conditions above
Storage temperature. ..............vvieeirnn. -65°C to 150°C  those indicated in the operational sections of this specification is not
Power dissipation. ...........ccviiriiiiiiiiiiiiiaa 1W  implied. Exposure to absolute maximum rating conditions for extended
DCoutputeurment . ......o.oovunvieennnenienennnvennns 15mA  periods may affect reliability.
(One output at a time, one second duration)
DC CHARACTERISTICS (Voo = 5.0V £ 10%)
COMMERCIAL INDUSTRIAL
SYMBOL PARAMETER o MAX N MAX UNITS NOTES
lec,® Average V¢ Current 85 95 mA tavay = 2508
80 85 mA tavay = 30ns
75 80 mA tavay = 3508
65 75 mA Tavay = 45ns
'cczd Average V¢ Current 50 50 mA E2 (Ve —0.2V) of S < (Vgg + 0.2V)
during STORE cycle all others V), 0.2V or 2 (Vg ~ 0.2V)
lgg '° Average V¢ Current 0 34 mA tavay = 2608
(Standby, Cydiing TTL Input Levels) 27 k) mA tavay = 30ns
23 27 mA tavay = 3508
20 23 mA tavay = 45n8
E 2V, 0r S sV, ; all others cycling
lsg,” Average V¢ Current t 1 mA E2(Voe ~0.2V) or S (Vgg +0.2V)
(Standby, Stable CMOS Input Levels) all others Vi 0.2V or 2 (Vg - 0.2V)
hx Input Leakage Current (Any input) 11 +1 HA Veg = max
VIN - VSS to VOC
loLk Off State Output Leakage Current 15 15 WA Ve = max
Vin=Vggto Ve
Vin Input Logic *1* Voltage 22 Voot-5 22 Vet S \ Al Inputs
Vi Input Logic 0" Voltage Veg~5] 08 |Vgg-5| 08 v All Inputs
Von Output Logic *1* Voktage 24 24 v loyt = - 4mA
Vou Output Logic "0" Voktage 04 04 v lour = 8mA
Ta Operating Temperature ] 70 -40 85 “C

Note b: bc, ls dependent on output loading and cycle rate. The specified values are obtained with outputs unioaded.
Note c: Bringing E 2 V) or S < Vi will nat produce standby current levels untit any nonvolatile cycle In progress has timed out. See MODE SELECTION table.
Note d: Icc, I8 the average current required for the duration of the store cycle (tsTore) after the sequence (twc) that Initlates the cycie.

AC TEST CONDITIONS
InputPulseLevels............................. Vgg 10 3V
Input Riseand FaliTimes. . ................cveunns. <5ns
Input and Output Timing Reference Levels. ............. 1.5V
OQutputload. ...........cociiviiiiiinian... See Figure 1

CAPACITANCE (Tp=25°C, f=1.0MHz)®
SYMBOL PARAMETER MAX | UNITS CONDITIONS

Ci Input Capacitance 5 pF AV =010 3V
Cour QOutput Capacitance 7 pF AV =010 3V

Note e: These parameters are guaranteed but not tested.

5.0V

480 Ohms

INGLJOING

255 Ohms SCOPE
I AND FIXTURE

Figure 1: AC Output L oading

5-2



READ CYCLES #1 & #2

STK1390

(Vee = 5.0V 1 10%)

SYMBOLS STK13C68-25 STK13C68-30 STK13C68-35 8TK13C68-45

NO. #, At PARAMETER MIN MAX MIN MAX | MIN MAX MIN MAX uNITS
1 teLav sHav tacs | Chip Enable Access Time 25 30 35 45 ns
2 tavave? tac | Read Cycle Time 25 30 35 45 ns
3 tavov" tan | Address Accees time 25 30 35 45 ns
4 taLov tog | Output Enable to Data Valid 12 16 20 25 ns
5 taxox 1o | Output Hold After Address Change 5 5 5 5 ns
6 teLax sHox 1,2 | Chip Enable to Output Active 5 5 5 5 ns
7 tenaz' a0 tyz | Chip Disable to Output inactive 13 15 15 20 ns
8 taLox torz | Output Enable to Output Active 0 0 (] o ns
9 taHoZ' tonz | Output Disable to Output Inactive 13 15 15 20 ns
10 | teycen® tsmicen® | tpa | Chip Enable to Power Active o 0 o 0 ns
11 | temicel™® tsucel®®] tps | Chip Disable to Power Standby 25 25 25 25 | ns

1A twhav twr | Write Recovery Time 30 35 45 55 ns

Note c: Bringing E high or S low will not produce standby currents until any nonvolatile cycle in progress has timed out. See MODE SELECTION table.
Note e: Parameter guaranteed but not tested.

Note g: For READ CYCLE #1 and #2, W must be high for entire cycle.
Note h: Device Is continuously selected with E low, S high and G low.
Note i: Measured + 200mV from steady state output voltage.

READ CYCLE #1 9h
2
tavava
ADDRESS X
5
taxox
DQ (Data Out) DATA VALID
w _'r 1A
[ twHav
READ CYCLE #29
| 2 I
tavavR
ADDRESS )L JF
'ELQV" tsnav 1 J—
E . ] — ] temiceL- tsLicet
\ ELax: tsuax AT77777777777728
§ — NROUMMMNNNNNNNNWWNY .
] \ torav tenaz tsiaz
] 9 ——
faLox eHaz
DQ (Data Out) DATA VALID
le— 10
teuiccH: 'smc_cL—l
ACTIVE
lec STANDBY 4 N
w ——/t 11A
i twhav
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STK1390

WRITE CYCLES #1 & #2

(Vee = 5.0V £ 10%)

SYMBOLS STK13C68-25 STK13C68-30 STK13C68-35 8TK13C68-45 Q
NO. " L4 Al PARAMETER MIN MAX MIN MAX MIN MAX MIN MAX N
12 | tavaww | tavavw | twe| Wrke Cycle Time 25 & 35 a5 ns
13 | twn | twien wise | twe| Write Pulse width 20 25 2 35 ns
14 | teown | terem-tense | tow| Chip Enable to End of Write 20 25 2 35 ns
15 | tovwn | toven- lovse | ow| Data Set-upto End of Write 12 15 16 20 ns
16 | twpx | 'erDx:tsiox | Tow | Data Hold After End of Write o 0 0 0 ns
17 | tavwe | taven tavsL | Taw| Address Set-up to End of Write 20 25 30 35 ng
18 | tavwi | taver lavsh | 'as | Address Set-up to Start of Wrke 0 0 0 0 ns
19 | twuax | terax-tsiax | twa| Address Hold Ater End of Wrte|  © 0 0 0 ns
20 | tavaww tavawy twe| Write Cycle Time 45 45 45 45 ns
21 | Ywiwe | ‘wien wise | we| Write Pulse Width 35 35 35 35 ng
22 |twioZ™ twz| Write Enable to Output Disable 35 35 35 35 ns
23 | twuox tow| Output Active After End of Wrkte| & 5 5 5 ns
Note I: Measured +200mV from steady state output voltage. Note |: Spec. numbers 12 to 19 apply when Gis high during the write cycle.

Note k: E or W must be 2 high or S must be low during address transitions,

Note m: if W s low when either E goes low or S goes high, the outputs remain in the high impedance state.

WRITE CYCLE #1: W CONTROLLED & !

12 |
tavavw
ADDRESS X
14 19
teLwh: tsHwi twHAX
RN L T 7777
S LY < X
17
le— . tavwH
— ‘Al:lL e 1::VH .
w T A
15 18
tovwm YwHox
DATA IN DATA VAUD
'wzu.?:z A 'w?:ox
DATA OUT PREVIOUS DATA D, HIGH IMPEDANCE KRR
WRITE CYCLE #2: E, S CONTROLLED *!
‘Av1A2vw
ADDRESS xX
L N U 14 19
taveL: taven tELEN. taHsL tEMAx: t8LAX
g —\ Y
s /A A
17
tAvEH: tavsL 3
W 3 \ e st L7777 7777777770
15 [ ]
toven: tovsL YeHox: 'swj
DATA IN DATA VAUD
DATA OUT HIGH IMPEDANCE
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STK1390

NONVOLATILE MEMORY OPERATION

MODE SELECTION

s [3 w Ay - Agihex) MODE o POWER NOTES

L X X X Not Selected Output High Z Standoy

X H X X Not Selacted Output High Z Standoy

H L H X Read SRAM Output Data Active o

H C L X Write SRAM Input Data Active

H L H 0000 Read SRAM Output Data Active no
1555 Read SRAM Output Data no
OAAA Read SRAM Output Data no
1FFF Read SRAM Output Data noe
10F0 Read SRAM Output Data no
OFOF Nonvolatie STORE Output HighZ locy n

H C H 0000 Read SRAM Output Data Active no
1555 Read SRAM Output Data no
OAAA Read SRAM Output Data no
1FFF Read SRAM Output Data no
10F0 Read SRAM Output Data no
OFOE Nonvolatile RECALL Output High Z n

Note: n: The six consecutive addresses must be in order listed - (0000, 1555, 0AAA, 1FFF, 10F0, 70F) for a STORE cyde or (0000, 1555, 0AAA, 1FFF, 10F0, OFCE
for a RECALL cycle. W must be high during ak six consecutive cycles. See STORE cycle and RECALL cycle tables and diagrams for further details.
Note o: /O state assumes that G < V). Inkiation and operation of nonvolatile cycles does not depend on the state of G.

STORE CYCLE INHIBIT and AUTOMATIC POWER-UP RECALL

50V —

41V —

STORE inhbit _| l I L
Automatic RECALL |
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STK1390

STORE/RECALL CYCLE (Vee = 5.0V £ 10%)
SYMBOLS STK13C68-25 | STK13C68-30 | STK13C68-35 | STK13C68-45
NO. PARAMETER UNITS
#1 ” MIN | MAX [ MIN | MAX | MIN | MAX | MIN | MAX
24 tavAVN tae STORE/RECALL Initiation Cycle Time | 25 30 35 45 ns
25 | tg 0P tgnoZ? Chip Enable to Output Inactive 75 75 75 7% ns
26 | teroxs tlsHoxs | tstore? | STORE Cycle Time 10 10 10 10 ms
27 | teraxr sHoxR | trecan” | RECALL Cycle Time 20 20 20 20 us
28 | tavern® tavsHN taE Address Set-up to Chip Enable 0 0 0 0 ns
29 [teLenn®t tsnsin tep Chip Enable Pulse Width 15 20 25 35 ns
30 tenaxn® tea Chip Disable to Address Change 0 [} 0 0 ns

Note p: Once the software STORE or RECALL cycle is initiated, k completes automatically, ignoring all inputs.

Note q: Note th, tgiaxnat STORE cycles (but not RECALLS) are aborted by Ve < 4.1V (STORE inhiblt).

Noter: A RECALL cy_de Is Initiated automatically at power up when Voc exceeds 4.1V. tagcayr is measured from the point at which Ve exceeds 4.5V,

Note s: Noise on the E pin or S pin may trigger multiple read cycles from the same addrees and abort the address sequence.

Note t: I the Chip Enable Pulse Width ie less than tg ov Of tsHov (88@ READ CYCLE #2) but greater than or equal 10 tg g1y OF tgusin, then the data may not be
valid at the end of the low pulse, however the STORE or RECALL will still be inklated. _

Note u: W must be HiGH when E is Low and S is high during the addrees sequence i order to Inltiate a nonvolatile cycle. G may be elther HIGH or Low
throughout. Addressee #1 through #6 are found in the MODE SELECTION table. Address #6 determines whether the STK13C68 performe a STORE or
RECALL.

STORE/RECALL CYCLE Y

24
tavavn
ADDRESS ADDRESS #1 /D
28 20 30
:AVELN' e Enn 'mn-
E 'AVSHN LN N //
/4
s /7
4 26 27
ts1one / tREcalL
e 28
te0z- tanaz
DATAGUT — (oaravas > //// aavan HIgH IMPEDANGE
Ky 3 : . )
Copyright (c) 1993 Information Handling Services

Group, Inc. ALL RIGHTS RESERVED.

Handling Services, a Division of TBG Holding nv

notice of copyright is included on all copies.

media.

This image database has been created by Information

and is proprietary to Information Handling Services.
No part of this database may be duplicated in hard
copy or machine readable form without prior written
authorization from Information Handling Services,

except that licensee is granted a limited, non-exclusive
license to reproduce limited portions of the database

for licensse’s internal use provided that a suitable

no circumstances may copies be made for resale in any

Undex
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STK1390

DEVICE OPERATION

The STK13C68 has two separate modes of operation:
SRAM mode and nonvolatile mode. In SRAM mode,
the memory operates as an ordinary static RAM. In
nonvolatile operation, data is transferred from SRAM
to EEPROM or from EEPROM to SRAM. Inthis mode
SRAM functions are disabled.

SRAM READ

The STK13C68 performs a READ cycle whenever E
and G are LOW while W and S are HIGH. The address
specified on pins A, determines which of the 8192
data bytes will be accessed. When the READ is
initiated by an address transition, the outputs will be
valid after a delay of tyygy (READ CYCLE #1). If the
READ is initiated by S, E or G, the outputs will be valid
at tspov, telav O taiqv, Whichever is later (READ
CYCLE #2). The data outputs will repeatedly respond
to address changes within the tyyqy access time with-
out the need for transitions on any control input pins,
and will remain valid until another address change or
until E or G is brought HIGH or S or W is brought LOW.

SRAM WRITE _

Awrite cycle is performed whenever E and W are LOW
and Sis HIGH. The address inputs must be stable prior
to entering the WRITE cycle and must remain stable
until either E or W go HIGH or S goes LOW at the end
of the cycle. The data on pins DQg.7 will be written
into the memory f it is valid tpywi before the end of a
W controlled WRITE or tpyey (tpysy) before the end of
an E (S) controlled WRITE.

It is recommended that G be kept HIGH during the
entire WRITE cycle to avoid data bus contention on
common VO lines. If Gis left LOW, internal circuitry will
turn off the output buffers ty, oz after W goes LOW.

NONVOLATILE STORE

The STK13C68 STORE cycle s initiated by executing
sequential READ cycles from six specific address
locations. By relying on READ cycles only, the
STK13C68 implements nonvolatile operation while
remaining pin-for-pin compatible with standard 8Kx8
SRAMs. During the STORE cycle, an erase of the
previous nonvolatile data is first performed, followed
by a program of the nonvolatile elements. The pro-
gram operation copies the SRAM data into nonvolatile
elements. Once a STORE cycle is initiated, further
input and output are disabled until the cycle is com-
pleted.

Because a sequence of reads from specific addresses
is used for STORE initiation, it is important that no
otherread or write accesses intervene inthe sequence
or the sequence will be aborted and no STORE or

RECALL will take place.

To initiate the STORE cycle the following READ se-
quence must be performed:

1. Read address 0000 (hex) Valid READ
2. Read address 1555 (hex) Valid READ
3. Read address OAAA (hex)  Valid READ
4. Read address  1FFF (hex) Valid READ
§. Read address  10F0 (hex) Valid READ
6. Read address OFOF (hex) Initiate STORE Cycle

Once the sixth address in the sequence has been
entered, the STORE cycle will commence and the chip
will be disabled. It is important that READ cycles and
not WRITE cycles be used in the sequencs, although
it is not necessary that G be LOW for the sequence to
be valid. Afterthe tsrogecycle time has been fulfilled,
the SRAM will again be activated for READ and WRITE
operation,

HARDWARE PROTECT

The STK13C68 offers hardware protection against
inadvertent STORE cycles through V¢c Sense. A
STORE cycle will not be initiated, and one in progress
will discontinus, if Vec goes below 4.1V. 4.1V is a
typical, characterized value.

NONVOLATILE RECALL

A RECALL cycle of the EEPROM data into the SRAM
is initiated with a sequence of READ operations in a
manner similar to the STORE initiation. To initiate the
RECALL cycle the following sequence of READ op-
erations must be performed:

1. Read address 0000 (hex) Valid READ
2. Read address 1555 (hex) Valid READ
3. Read address OAAA (hex)  Valid READ
4. Read address  1FFF (hex) Valid READ
5. Read address  10F0 (hex) Valid READ
6. Read address OFOE (hex) Initiate AECALL Cydle

Internally, RECALL is a two step procedure. First, the
SRAM data is cleared and second, the nonvolatile
information is transferred into the SRAM celis. The
RECALL operation in no way alters the data in the
EEPROM cells. The nonvolatile data can be recalled
an unlimited number of times.

On power-up, once V¢ exceeds the Ve sense volt-
age of 4.1V, a RECALL cycle is automatically initiated.
The voltage on the V¢ pin must not drop below 4.1V
once it has risen above it in order for the RECALL to
operate properly. Due to this automatic RECALL,
SRAM operation cannot commence until tgeca ¢ after
Ve exceeds 4.1V. 4.1V is a typical, characterized
value.
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STK1390

0 00 0 1/100 SECONDS 00
wn
12 1 SECONDS ot =
BYTES i
" 0B 2 MINUTES 02 Z
o
12 OE 3 HOURS 03 5
o
4| DAYOFTHEWEEK | 04 p
o
5 | DATE OF THE MONTH | 95 >
<
52 6 MONTH 06 =z
BYTES o
OF 7 YEAR 07
RAM
8 REGISTER A 08
9 REGISTER B 09
10 REGISTER C 0A
63 3F 11 RESET 0B
Note: Only address lines As-A, are used. Addresses A,,-Ag are ignored.
TIME AND CALENDAR DATA MODES
ADDRESS DECIMAL RANGE
LOCATION FUNCTION | "paANGE
BINARY DATA MODE | BCD DATA MODE
0 1/100 Seconds 0-99 00-63 00-99
1 Seconds 0-59 00-3B 00-59
2 Minutes 0-59 00-3B 00-59
s Hours - 12-hr Mode 1-12 01-0C AM, 81-8C PM 01-12 AM, 81-92 PM
Hours - 24-hr Mode 0-23 00-17 00-23
4 Day of the Week 1-7 01-07 01-07
Sunday=1
5 Date of the Month 1-31 01-1F 01-31
6 Month 1-12 01-0C 01-12
Year 0-99 00-63 00-99
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STK1390

UPDATE CYCLE RELATIONSHIP

UIPBITIN
REGISTER A

— [ tBUC

UPDATE
CYCLE

tguc = Delay Time Before Update Cycle (250us)

REGISTERS

The STK1390 has 4 control registers which are accessible at all times, even during the update cycle.

REGISTER A
MSB LSB
BIT7 BIT6 BITS BIT4 BIT3 BIT2 BIT1 BITO
UP NVV TEST 0 0 0 0 0

UIP - The Update In Progress (UIP) bit is a status flag that can be monitored. When the UIP bitis a ‘1", the update transfer
will soon occur. When UIP is a ‘0", the update transfer will not occur for at least 250us. The time and calendar information is
tully available for access when the UIP bit is *0". The UIP bit is read only and is not affected by RESET. Writing the SET bit
in Register B to a ‘1’ inhibits any update transfer and clears the UIP status bit.

NVV - The Non-Volatile Valid (NVV) bit is a status flag that indicates whether both the 8Kx8 SRAM and the 52 general pur-
pose RAM contents are the same as their shadowed nvSRAM contents. A ‘0" indicates that the SRAM and nvSRAM con-
tents are not the same, and a '1" indicates that they are identical. The NVV bit is read only and is not affected by RESET.

TEST - A ‘1" written into this TEST bit puts the device into test mode. This allows setting of the oscillator frequency as well
as rapid testing of the device. For normal operation the TEST bit must be a ‘0".

BIT4 TO BITO - These are unused bits are always read ‘0" and cannot be written.

REGISTER B
MSB LSB
BIT7 BIT6 BITS BIT4 BIT3 BIT2 BIT1 BITO
SET 0 0 0 0 DM  24/12 DSE

SET - When the SET bitis a ‘0", the update cycle functions normally by advancing the counts once per 1/100 second. When
the SET bit is written to a *1°, the 1/100 seconds byte is cleared to 0 and any update cydle is inhibited and the program can
initialize the time and calendar bytes without an update occurring in the midst of initializing. Read cycles can be executed in
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STK1390

a similar manner. SET is a read/write bit that is not modified by RESET or intemnal functions of the device.

BiT6 TO BIT3 - These are unused bits are always read ‘0’ and cannot be written.

DM - The Data Mode (DM) bit indicates whether time and calendar information is in binary or BCD format. The DM bit is set
by the program to the appropriate format and can be read as required. This bit is not modified by RESET or intemnal func-
tions of the device. A *1' in DM signifies binary data, while a ‘0’ in DM specifies Binary Coded Decimal (BCD) data.

24/12 - The 24/12 control bit establishes the format of the hours bytes. A ‘1" indicates the 24-hour mode and a ‘0’ indicates
the 12-hour mode. This is a read/write bit and is not affected by RESET or internal functions.

DSE - The Daylight Savings Enable (DSE) bit is a read/write bit which enables two special updates when DSE is '1°. On the
first Sunday in April the time increments from 1:59:59 AM to 3:00:00 AM. On the last Sunday in October when the time first
reaches 1:59:59 AM it changes to 1:00:00 AM. These special updates do not occur when the DSE bitis a ‘0’. This bitis not
affected by RESET or internal functions.

REGISTER C
MSB LSB
BIT7 BIT6 BIT5 BIT4 BIT3 BIT2 BIT1 BITO
VRT 0 0 0 0 0 0 0

VRT - The Valid RAM and Time (VRT) bit indicates the condition of the contents of the time/calendar and control/status reg-
isters (locations 00H to 0BH). A ‘0’ appears when the power supply to the real time clock has dropped to less than 2V or
when the oscillator has stopped, and that both the contents of the time/calendar and control/status registers are question-
able. The processor program can set the VRT bit when the time and calendar are initialized to indicate that the time/calen-
dar and registers are valid. The VRT is a read only bit which is not modified by RESET. The VRT bit can only be set by
reading Register C.

BIT6 TO BITO - These are unused bits are always read '0" and cannot be written.

RESET REGISTER

Writing any data to location 0BH causes the 1/100 seconds through minutes bytes and the year byte to be reset to 0. The
day of week, date of month and month bytes are set to 1. The hour byte is cleared to 0 if the 24/12 bitis a ‘1", and is set to
1 if the 24/12 bitis a '0".
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STK1390

ADDRESS MAP

The address map is shown in Figure 1. The memory map consists of 52 bytes of user RAM, 8 bytes of RAM that contain
the RTC time and calendar data, and 4 control and status bytes. All 64 bytes can be directly written or read except the fol-
lowing:

1.The 1/100 seconds byte is read only.
2.Bit 7 and 6 of register A is read only.
3.Register C is read only.

4.The reset register is write only.

The contents of the 3 registers (abound C) and the reset register are described in the REGISTERS section.

TIME AND CALENDAR LOCATIONS

The time and calendar information is obtained by reading the appropriate locations. The time and calendar are set or initial-
ized by writing the appropriate locations. The contents of the 8 time and calendar bytes can be either binary or binary-
coded decimal (BCD) format.

Before initializing the internal ime and calendar registers, the SET bit in Register B should be set to a 1" to prevent time/
calendar updates from occurring while access is being attempted. In addition to writing the 7 time and calendar registers in
the selected format (binary or BCD), the data mode (DM) bit of Register B must be set to the appropriate logic level. All the
time and calendar bytes must used the same data mode. The SET bit may now be cleared to allow the real time clock to
update the time and calendar bytes. Once initialized, the real time clock makes all updates in the selected data mode. The
data mode cannot be changed without reinitializing the 7 data bytes.

Table 1 shows the binary and BCD formats of the 8 time and calendar locations. The 24/12 bit in Register B establishes
whether the hours location represent 1-to-12 or 0-to-24. The 24/12 bit cannot be changed without reinitializing the hours
location. When the 12-hour format is selected, the high-order bit of the hours byte represents PM when itis a ‘1.

The time and calendar bytes are not always accessible by the processor program. Once-per-1/100 second the 8 bytes are
switched to the update logic to be advanced by one 1/100 second. If any of the 8 bytes are read at this time, the data out-
puts are undefined.

CMOS STATIC RAM

The 52 general purpose RAM bytes are not dedicated to any special function. They can be used by the processor program,
and are fully available during the update cycle. These are nvSRAM bytes that are located together with the 8Kx8 nvSRAM.

UPDATE CYCLE

The STK1390 executes an update cycle once per 1/100 second, assuming that the SET bit in Register B is clear. The SET
bit in the ‘1* state permits the program to initialize the time and calendar bytes by stopping an existing update and prevent-
ing a new one from occurring.

The primary function of the update cycle is to increment the 1/100 seconds byte, check for overflow, increment the seconds
byte when appropriate and so forth through to the year byte.

Since this update cycle occurs asynchronously to the reading of the time and calendar bytes, it is possible to read these
bytes while they are being incremented. This may result in an incorrect reading. Thus to ensure a correct reading of the
time and calendar bytes, the access method of using the update-in-progress (UIP) bit in Register A to determine if the
update cycle is in progress is recommended.The UIP bit will pulse once per 1/100 second. After the UIP goes high, the
update transfer occurs 250us later. If a low is read on the UIP bit, the user has at least 250us before the time/calendar data
will be changed. Therefore, the user should avoid subroutines that would cause the time needed to read valid time/calendar
data to exceed 250us.
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