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DETAILED DESCRIPTION 
The microprocessor monitor circuitry of the DS1673 provides three basic functions. First, a precision 

temperature-compensated reference and comparator circuit monitors the status of VCC. When an out-of-

tolerance condition occurs, an internal power-fail signal is generated which forces the reset to the active 

state. When VCC returns to an in-tolerance condition, the reset signals are kept in the active state for 

250 ms to allow the power supply and processor to stabilize. The second microprocessor monitor function 

is pushbutton reset control. The DS1673 debounces a pushbutton input and guarantees an active reset 

pulse width of 250 ms. The third function is a watchdog timer. The DS1673 has an internal timer that 

forces the reset signals to the active state if the strobe input is not driven low prior to watchdog timeout. 

 

The DS1673 also provides a 3-channel, 8-bit successive approximation analog-to-digital converter. The 

converter has an internal 2.55V (typical) reference voltage generated by an on-board band-gap circuit. 

The ADC is monotonic (no missing codes) and has an internal analog filter to reduce high frequency 

noise. 

 

OPERATION 
The block diagram in Figure 1 shows the main elements of the DS1673. The following paragraphs 

describe the function of each pin. 

 

DS1673 BLOCK DIAGRAM Figure 1 
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POWER-UP/POWER-DOWN CONSIDERATIONS 
When VCC is applied to the DS1673 and reaches a level greater than VCCTP (power-fail trip point), the 

device becomes fully accessible after tRPU (250ms typical). Before tRPU elapses, all inputs are disabled. 

When VCC drops below VCCSW, the device is switched over to the VBAT supply. 

 

During power-up, when VCC returns to an in-tolerance condition, the RST  pin is kept in the active state 

for 250ms (typical) to allow the power supply and microprocessor to stabilize. 

 

ADDRESS/COMMAND BYTE 
The command byte for the DS1673 is shown in Figure 2. Each data transfer is initiated by a command 

byte. Bits 0 through 6 specify the address of the registers to be accessed. The MSB (bit 7) is the 

Read/Write bit. This bit specifies whether the accessed byte will be read or written. A read operation is 

selected if bit 7 is a 0 and a write operation is selected if bit 7 is a one. The address map for the DS1673 is 

shown in Figure 3. 

 

ADDRESS/COMMAND BYTE Figure 2 
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DS1673 ADDRESS MAP Figure 3 

 
 

CLOCK, CALENDAR, AND ALARM 
The time and calendar information is accessed by reading/writing the appropriate register bytes. Note that 

some bits are set to 0. These bits will always read 0 regardless of how they are written. Also note that 

registers 0Fh to 7Fh are reserved. These registers will always read 0 regardless of how they are written. 

The contents of the time, calendar, and alarm registers are in the Binary-Coded Decimal (BCD) format. 

The DS1673 can run in either 12-hour or 24-hour mode. Bit 6 of the hours register is defined as the 12- or 

24-hour mode select bit. When high, the 12-hour mode is selected. In the 12-hour mode, bit 5 is the 

AM/PM bit with logic 1 being PM. In the 24-hour mode, bit 5 is the second 10-hour bit (20-23 hours). 

 

The DS1673 also contains a time of day alarm. The alarm registers are located in registers 07h to 0Ah. 

Bit 7 of each of the alarm registers are mask bits (see Table 1). When all of the mask bits are logic 0, an 

alarm will occur once per week when the values stored in timekeeping registers 00h to 03h match the 

values stored in the time of day alarm registers. An alarm will be generated every day when mask bit of 

the day alarm register is set to 1. An alarm will be generated every hour when the day and hour alarm 

mask bits are set to 1. Similarly, an alarm will be generated every minute when the day, hour, and minute 

alarm mask bits are set to 1. When day, hour, minute, and seconds alarm mask bits are set to 1, an alarm 

will occur every second. 
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EXTERNAL SRAM INTERFACE (WORD-WIDE) TO THE DS1673 Figure 4 
 

 
 

MICROPROCESSOR MONITOR 
The DS1673 monitors three vital conditions for a microprocessor: power supply, software execution, and 

external override. 

 

First, a precision temperature-compensated reference and comparator circuit monitors the status of VCC. 

When an out-of-tolerance condition occurs, an internal power-fail signal is generated which forces the 

RST  pin to the active state, thus warning a processor-based system of impending power failure. When 

VCC returns to an in-tolerance condition upon power-up, the reset signal is kept in the active state for 

250ms (typical) to allow the power supply and microprocessor to stabilize. Note, however, that if the 

EOSC  bit is set to a logic 1 (to disable the oscillator during battery-backup mode), the reset signal will be 

kept in an active state for 250 ms plus the start-up time of the oscillator. 

 

The second monitoring function is push-button reset control. The DS1673 provides for a pushbutton 

switch to be connected to the RST  output pin. When the DS1673 is not in a reset cycle, it continuously 

monitors the RST  signal for a low going edge. If an edge is detected, the DS1673 will debounce the 

switch by pulling the RST  line low. After the internal 250ms timer has expired, the DS1673 will continue 

to monitor the RST  line. If the line is still low, the DS1673 will continue to monitor the line looking for a 

rising edge. Upon detecting release, the DS1673 will force the RST  line low and hold it low for 250ms. 

 

The third microprocessor monitoring function provided by the DS1673 is a watchdog timer. The 

watchdog timer function forces RST  to the active state when the ST  input is not stimulated within the 

predetermined time period. The time period is set by the Time Delay (TD) bits in the Watchdog Register. 

The time delay can be set to 250ms, 500ms, or 1000ms (see Figure 5). If TD0 and TD1 are both set to 

zero, the watchdog timer is disabled. When enabled, the watchdog timer starts timing out from the set 

time period as soon as RST  is inactive. The default setting is for the watchdog timer to be enabled with 

1000ms time delay. If a high-to-low transition occurs on the ST  input pin prior to time-out, the watchdog 

timer is reset and begins to time-out again. If the watchdog timer is allowed to time-out, then the RST  

signal is driven to the active state for 250ms (typical). The ST  input can be derived from microprocessor 

address signals, data signals, and/or control signals. To guarantee that the watchdog timer does not time-

out, a high-to-low transition must occur at or less than the minimum period. 
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SINGLE-BYTE DATA TRANSFER Figure 7 
 

 
 

MULTIPLE-BYTE BURST TRANSFER Figure 8 
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ABSOLUTE MAXIMUM RATINGS 
Voltage on Any Pin Relative to Ground��������������������.-0.3V to +7.0V 

Operating Temperature���������������������������..0°C to +70°C 

Storage Temperature���������������������������.-55°C to +125°C 

Soldering Temperature���������������������..See J-STD-020 Specification 

 
This is a stress rating only and functional operation of the device at these or any other conditions above those indicated in the 

operation sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods of 

time may affect device reliability. 

 

RECOMMENDED DC OPERATING CONDITIONS                  (TA = 0�C to +70�C) 
PARAMETER SYMBOL MIN TYP MAX UNITS NOTES 

5.0V 4.5 5.0 5.5 
Power Supply Voltage 

3.0V 
VCC 

2.7 3.0 3.3 
V 1 

Input Logic 1 VIH 2.0  VCC+0.3 V 1 

Input Logic 0 VIL -0.3  +0.8 V 1 

Battery Voltage VBAT 2.5  3.7 V 1 

 

DC ELECTRICAL CHARACTERISTICS  (VCC = 5.0V ±10%, TA = 0�C to +70�C.) 
PARAMETER SYMBOL MIN TYP MAX UNITS NOTES 

Input Leakage ILI -1  +1 �A  

CS Leakage ILO   150 �A 7 

Logic 1 Output (IOUT = -0.4mA) VOH 2.4   V 2 

Logic 0 Output (IOUT = 1.5mA) VOL   0.4 V 3 

Active Supply Current (CS = VCC - 0.2) ICCA  1.5 2.0 mA 4 

A/D Converter Current IADC   500 �A 5 

Standby Current (CS = VIL) ICCS   300 �A 6 

Battery Current (Oscillator On) IBAT1  300 500 nA  

Battery Current (Oscillator Off) IBAT2   200 nA  

Internal RST  Pullup Resistor RP 35 47 60 k�  

VCC Trip Point VCCTP 4.25 4.35 4.50 V  

VCC Switchover VCCSW 2.60 2.70 2.80 V 12 

A/D Reference Voltage VADC 2.47 2.55 2.63 V  

Pushbutton Detect PBDV 0.8  2.0 V  

Pushbutton Release PBRD  0.3 0.8 V  

Output Voltage VCCO VCC-0.3   V 11 

VCCO Output Current (Source = VCC) ICCO1   150 mA 13 

VCCO Output Current (Source = VBAT) ICCO2   150 �A 14 
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AC ELECTRICAL CHARACTERISTICS (VCC = 5.0V ±10%, TA = 0�C to 70�C.) 
PARAMETER SYMBOL MIN TYP MAX UNITS NOTES 

Data to Clock Setup tDC 50   ns 8 

CLK to Data Hold tCDH 70   ns 8 

CLK to Data Delay tCDD   200 ns 8, 9, 10 

CLK to Low Time tCL 250   ns 8 

CLK to High Time tCH 250   ns 8 

CLK Frequency tCLK   2.0 MHz 8 

CLK Rise and Fall tR, tF   500 ns  

CS to CLK Setup tCC 1   �s 8 

CLK to CS Hold tCCH 60   ns 8 

CS Inactive Time tCWH 1   �s 8 

CS to I/O High-Z tCDZ   70 ns 8 

VCC Slew Rate (4.5V to 2.3V) tF 1   ms  

VCC Slew Rate (2.3V to 4.5V) tR 0   ns  

VCC Detect to RST  (VCC Falling) tRPD   100 ns  

Reset Active Time tRST  250  ms 15 

Pushbutton Debounce PBDB  250  ms 15 

VCC Detect to RST  (VCC Rising) tRPU  250  ms 15, 16 

ST  Pulse Width tST 20   ns  

Chip Enable Propagation Delay to 

External SRAM 
tCED  8 15 ns  

Nominal Voltage to VCC Switchover 

Fall Time 
tFB 200   �s  
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AC ELECTRICAL CHARACTERISTICS (VCC = 3.0V ±10%, TA = 0�C to +70�C.) 
PARAMETER SYMBOL MIN TYP MAX UNITS NOTES 

Data to Clock Setup tDC 150   ns 8 

CLK to Data Hold tCDH 210   ns 8 

CLK to Data Delay tCDD   600 ns 8, 9, 10 

CLK to Low Time tCL 750   ns 8 

CLK to High Time tCH 750   ns 8 

CLK Frequency tCLK   0.667 MHz 8 

CLK Rise and Fall tR, tF   1500 ns  

CS to CLK Setup tCC 3   �s 8 

CLK to CS Hold tCCH 180   ns 8 

CS Inactive Time tCWH 3   �s 8 

CS to I/O High-Z tCDZ   210 ns 8 

VCC Slew Rate (2.7V to 2.3V) tF 300   �s  

VCC Slew Rate (2.3V to 2.7V) tR 0   ns  

VCC Detect to RST  (VCC Falling) tRPD   200 ns  

Reset Active Time tRST  250  ms 15 

Pushbutton Debounce PBDB  250  ms 15 

VCC Detect to RST  (VCC Rising) tRPU  250  ms 15, 16 

ST  Pulse Width tST 40   ns  

Chip Enable Propagation Delay to 

External SRAM 
tCED  8 25 ns  

Nominal Voltage to VCC Switchover 

Fall Time 
tFB 300   �s  
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TIMING DIAGRAM: READ DATA Figure 9 
 

 
 

TIMING DIAGRAM: WRITE DATA Figure 10 
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