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		  Datasheet File OCR Text:


		  1 24c1601 block cat24c161/162(16k), cat24c081/082(8k) cat24c041/042(4k), cat24C021/022(2k) supervisory circuits with i 2 c serial cmos e 2 prom, precision reset controller and watchdog timer description the cat24cxxx is a single chip solution to three popular functions  of eeprom memory, precision  reset controller and watchdog timer.  the 24c161/162(16k), 24c081/082(8k), 24c041/042(4k) and 24C021/022(2k) feature a i 2 c serial cmos eeprom.  catalyst's ad- vanced cmos technology substantially reduces device power requirements. the 24cxxx features a 16-byte page and is  available in  8-pin dip or  8-pin soic pack ages. the reset function of the 24cxxx protects the system during brown out and power up/down conditions.  during system failure the watchdog timer feature protects the microcontroller with a reset signal.  24cxxx features active low reset on pin 2 and active high reset on pin 7. 24cxx1 features watchdog timer on the sda line. 24cxx2 does not feature the watchdog timer function. pin name function sda            serial data/address reset/ reset          reset i/o scl            clock input vcc            power supply dc            do not connect v ss            ground wp            write protect pin functions pin configuration 24cxx1/xx2*  block diagram *all products offered in p  and j packages advanced features d out ack sense amps shift registers control logic word address buffers start/stop logic e 2 prom v cc external load column decoders xdec data in storage high voltage/ timing control v ss wp sda reset controller high precision vcc monitor state counters slave address comparators scl only for 24c161 reset/ reset watchdog ? 1998 by catalyst semiconductor, inc. characteristics subject to change without notice n   watchdog timer on sda for 24cxx1 n    programmable reset threshold n    400 khz i 2 c bus compatible n    2.7 to 6 volt operation n    low power cmos technology n    16 - byte page write buffer n    built-in inadvertent write protection    v cc    lock out n     active high or low reset outputs   precision power supply voltage monitoring     5v, 3.3v and 3v options n    1,000,000 program/erase cycles n    100 year data retention n    8-pin dip or 8-pin soic n    commercial, industrial and automotive temperature ranges doc. no. 25079-00 1/98   m-1 dc v cc reset scl sda reset wp v ss  www.datasheet.co.kr  datasheet pdf - http://www..net/

 cat24cxx1/xx2 2 advanced doc. no. 25079-00 1/98   m-1 absolute maximum ratings* temperature under bias....................C55  c to +125  c storage temperature........................ C65  c to +150  c voltage on any pin with respect to ground (1)     ..............C2.0v to +v cc   + 2.0v v cc  with respect to ground..................C2.0v to +7.0v package power dissipation capability (ta = 25  c)1.0w.................................1.0w lead soldering temperature (10 secs)...............300  c output short circuit current (2)      ..........................100ma comment stresses above those listed under absolute maximum ratings may cause permanent damage to the device. these are stress ratings only, and functional operation of the device at these or any other conditions outside of those listed in the operational sections of this specifica- tion is not implied. exposure to any absolute maximum rating for extended periods may affect device perfor- mance and reliability. reliability characteristics  symbol          parameter         min.       max.    units                     reference test method  n end (3) endurance                  1,000,000                   cycles/byte mil-std-883, test method 1033  t dr (3) data retention            100                             years mil-std-883, test method 1008  v zap (3) esd susceptibility      2000                            volts mil-std-883, test method 3015   i lth (3)(4) latch-up                     100                              ma jedec standard 17 d.c. operating characteristics v cc  = +2.7v to +6.0v, unless otherwise specified.  symbol       parameter                                        min.             typ.  max.         units           test conditio ns  i cc power supply current              3        ma              f scl  = 100 khz  isb         standby current                   40                m a     vcc=3.3v      50                m a               vcc=5  i li         input leakage current      2             m a               v in =g nd  or v cc  i lo         output leakage current      10             m a               v in =g nd  or v cc  v il input low voltage                             C1                        v cc  x 0.3    v   v ih input high voltage    v cc  x 0.7              v cc  + 0.5    v   v ol output low voltage (sda)                 0.4              v                i ol  = 3 ma ,v cc =3.0v limits capacitance   t a  = 25  c, f = 1.0 mhz, v cc  = 5v    symbol        test max. units conditions    c i/o (3)     input/output capacitance (sda) 8 pf v i/o  = 0v    c in (3)     input capacitance (scl) 6 pf v in  = 0v note: (1) the minimum dc input voltage is C0.5v. during transitions, inputs may undershoot to C2.0v for periods of less than 20 ns. ma ximum dc voltage on output pins is v cc  +0.5v, which may overshoot to v cc  + 2.0v for periods of less than 20ns. (2) output shorted for no more than one second. no more than one output shorted at a time. (3) this parameter is tested initially and after a design or process change that affects the parameter. (4) latch-up protection is provided for stresses up to 100 ma on address and data pins from C1v to v cc  +1v.  www.datasheet.co.kr  datasheet pdf - http://www..net/

                                   cat24cxx1/xx2 3 advanced doc. no. 25079-00 1/98   m-1 a.c. characteristics v cc =2.7v to 6.0v unless otherwise specified. output load is 1 ttl gate and 100pf read & write cycle limits symbol parameter v cc =2.7v - 6v v cc =4.5v - 5.5v min. max. min. max. units f scl clock frequency 100 400 khz t i (1) noise suppression time 200 200 ns constant at scl, sda inputs t aa scl low to sda data out 3.5 1 m s and ack out t buf (1) time the bus must be free before 4.7 1.2 m s a new transmission can start t hd:sta start condition hold time 4 0.6 m s t low clock low period 4.7 1.2 m s t high clock high period 4 0.6 m s t su:sta start condition setup time 4.7 0.6 m s (for a repeated start condition) t hd:dat data in hold time 0 0 ns t su:dat data in setup time 50 50 ns t r (1) sda and scl rise time 1 0.3 m s t f (1) sda and scl fall time 300 300 ns t su:sto stop condition setup time 4 0.6 m s t dh data out hold time 100 100 ns power-up timing (1)(2) symbol parameter max. units t pur power-up to read operation 1 ms t puw power-up to write operation 1 ms note: (1) this parameter is tested initially and after a design or process change that affects the parameter. (2) t pur  and t puw  are the delays required from the time v cc  is stable until the specified operation can be initiated. write cycle limits symbol parameter min. typ. max units t wr write cycle time 10 ms the write cycle time is the time from a valid stop condition of a write sequence to the end of the internal program/erase cycle. during the write cycle, the bus  interface circuits are disabled, sda is allowed to remain high, and the device does not respond to its slave address.  www.datasheet.co.kr  datasheet pdf - http://www..net/

 cat24cxx1/xx2 4 advanced doc. no. 25079-00 1/98   m-1  symbol parameter min. max. units   t glitch glitch reject pulse width 100 ns   v rt reset threshold hystersis 15 mv   v olrs reset output low voltage  (i olrs =1ma) 0.4 v   v ohrs reset output high voltage                       vcc-0.75 v reset threshold (vcc=5v) 4.50 4.75 (24cxxx-45) reset threshold (vcc=5v) 4.25 4.50 (24cxxx-42) reset threshold (vcc=3.3v) 3.00 3.15 (24cxxx-30) reset threshold  (vcc=3.3v) 2.85 3.00 (24cxxx-28) reset threshold (vcc=3v) 2.55 2.70 (24cxxx-25)   t purst power-up reset timeout 130 270         ms   t rpd v th  to reset output delay 5 m s  v rvalid reset output valid 1  v     reset circuit characteristics v  v th  www.datasheet.co.kr  datasheet pdf - http://www..net/

                                   cat24cxx1/xx2 5 advanced doc. no. 25079-00 1/98   m-1 pin descriptions wp : write protect if the pin is tied to v cc  the entire memory array becomes write protected (read only).  when the pin is tied to v ss or left floating normal read/write operations are allowed to the device. scl : serial clock the serial clock input clocks all data transferred into or out of the device. reset/ reset reset reset reset reset : reset i/o these are open drain pins and can be used  as reset trigger inputs.  by forcing a reset condition on the pins the device will initiate and maintain a reset condition for approximately 200ms.  reset pin must be connected through a pull-down and  reset  pin must be connected through a pull-up device. sda:  serial data/address the bidirectional serial data/address pin is used to transfer all data into and out of the device. the sda pin is an open drain output and can be wire-ored with other open drain or open collector outputs.  in the 24cxx1, the sda line is also used as the watchdog timer monitor. reset controller description the cat24cxxx provides a precision reset control- ler that ensures correct system operation during brown- out and power-up/down conditions.  it  is  configured with open drain  reset outputs.  during  power-up, the reset outputs  remain  active  until  v cc  reaches  the v th  threshold and will continue driving the outputs  for approximately 200ms (t purst ) after reaching v th.    after the t purst   timeout interval, the device will cease to drive reset outputs.  at this point the reset outputs will be pulled up or down by their respective pull up/pull down devices.  during power-down, the reset outputs will begin driving active when v cc  falls below v th.     the reset outputs will be valid so long as v cc  is >1.0v (v rvalid ). the reset pins are i/os; therefore, the cat24cxxx can act as a signal conditioning circuit for an externally applied reset.  the inputs are level triggered; that is, the reset input in the 24cxxx will initiate a reset timeout after detecting a high and the  reset  input in the 24cxxx will initiate a reset timeout after detecting a low. watchdog timer the watchdog timer provides an independent protec- tion for microcontrollers.  during a system failure, the cat24cxx1 will respond with a reset signal after a time- out interval of 1.6 seconds for lack of activity.  24cxx1 is designed with the watchdog timer feature on the sda input.  for the 24cxx1, if the microcontroller does not toggle the sda input pin  within 1.6 seconds the watch- dog timer times out.  this will generate a reset condition on reset outputs.  the  watchdog timer is cleared by any transition on sda. as long as the reset signal is asserted, the watchdog timer will not count and will stay cleared. 24cxx2 does not feature the watchdog timer function. figure 1.  reset output timing device operation glitch t v cc purst t purst t rpd t rvalid v v th reset reset rpd t  www.datasheet.co.kr  datasheet pdf - http://www..net/

 cat24cxx1/xx2 6 advanced doc. no. 25079-00 1/98   m-1 hardware data protection the 24cxxx is designed with the following hardware data protection features to provide a high degree of data integrity. (1)  the 24cxxx features a wp pin. when wp pin  is tied high the entire memory array becomes write protected (read only). (2)  the v cc  sense provides write protection when v cc falls below the reset threshold value (v th ).  the v cc  lock out inhibits writes to the serial eeprom whenever v cc falls below (power down) v th  or until v cc  reaches the reset threshold (power up) v th . reset threshold voltage from the factory the 24cxxx is offered in five different variations of reset threshold voltages.  they are 4.50- 4.75v, 4.25-4.50v, 3.00-3.15v, 2.85-3.00v and 2.55- 2.70v.  to provide added flexibility to design engineers using this product, the 24cxxx is designed  with an additional feature of programming the reset threshold voltage.  this allows the user to change the existing reset threshold voltage to one of the other four reset threshold voltages.  once the reset threshold voltage is selected it will not change even after cycling the power, unless the user uses the programmer to change the reset threshold voltage.  however, the programming function is available only through third party programmer manufacturers.  please call catalyst for a list of program- mer manufacturers who support this function. t wr stop condition start condition address ack 8th bit byte n scl sda figure 3.  write cycle timing start bit sda stop bit scl figure 4.  start/stop timing t high scl sda in sda out t low t f t low t r t buf t su:sto t su:dat t hd:dat t hd:sta t su:sta t aa t dh figure 2.  bus timing  www.datasheet.co.kr  datasheet pdf - http://www..net/

                                   cat24cxx1/xx2 7 advanced doc. no. 25079-00 1/98   m-1 acknowledge 1 start scl from master 89 data output from transmitter data output from receiver figure 5.  acknowledge timing figure 6.  slave address bits functional description the cat24cxxx supports the i 2 c bus data transmis- sion protocol. this inter-integrated circuit bus protocol defines any device that sends data to the bus to be a transmitter and any device receiving data to be a re- ceiver. the transfer is controlled by the master device which generates the serial clock and all start and stop conditions for bus access. the cat24cxxx operates as a slave device. both the master device and slave device can operate as either transmitter or re- ceiver, but the master device controls which mode is activated. i 2 c bus protocol the features of the i 2 c bus protocol are defined as follows: (1)  data transfer may be initiated only when the bus is not busy. (2)  during a data transfer, the data line must remain stable whenever the clock line is high. any changes in the data line while the clock line is high will be interpreted as a start or stop condition. start condition the start condition precedes all commands to the device, and is defined as a high to low transition of sda when scl is high. the cat24cxxx monitors the sda and scl lines and will not respond until this condition is met. 1 010xxxr/w 1 0 1 0 x x a8 r/w 24C021/022  24c041/042 1 010xa9a8r/w 1 0 1 0 a10 a9 a8 r/w 24c081/082 24c161/162 *  'x'  corresponds to don't care bits (can be a zero or a one) ** a8, a9 and a10 correspond to the address of the memory array address word. stop condition a low to high transition of sda when scl is high determines the stop condition. all operations must end with a stop condition. device addressing the master begins a transmission by sending a start condition.  the master sends the address of the particu- lar slave device it is requesting.  the four most significant bits of the 8-bit slave address are fixed as 1010. the next three bits (fig. 6) define memory addressing. for the 24C021/022, the three bits are don't care.  for the 24c041/042, the next two bits are don't care and the third bit is the high order address bit.  for the 24c081/ 082, the next bit is don't care and the successive bits define the higher order address bits.  for the 24c161/ 162 the three bits define higher order bits. the last bit of the slave address specifies whether a read or write operation is to be performed.  when this bit is set to 1, a read operation is selected, and when set to 0, a write operation is selected. after the master sends a start condition and the slave address byte, the cat24cxxx monitors the bus and responds with an acknowledge (on the sda line) when its address matches the transmitted slave address.  the cat24cxxx then performs a read or write operation depending on the state of the r/ w  bit.  www.datasheet.co.kr  datasheet pdf - http://www..net/

 cat24cxx1/xx2 8 advanced doc. no. 25079-00 1/98   m-1 byte address slave address s a c k a c k data  a c k s t o p p bus activity: master sda line s t a r t figure 7.  byte write timing figure 8.  page write timing acknowledge after a successful data transfer, each receiving device is required to generate an acknowledge. the acknowledg- ing device pulls down the sda line during the ninth clock cycle, signaling that it received the 8 bits of data. the cat24cxxx responds with an acknowledge after receiving a start condition and its slave address. if the device has been selected along with a write operation, it responds with an acknowledge after receiving each 8- bit byte. when the cat24cxxx begins a read mode it trans- mits 8 bits of data, releases the sda line, and monitors the line for an acknowledge. once it receives this ac- knowledge, the cat24cxxx will continue to transmit data. if no acknowledge is sent by the master, the device terminates data transmission and waits for a stop condition. write operations byte write in the byte write mode, the master device sends the start condition and the slave address information (with the r/ w  bit set to zero) to the slave device. after t he slave generates an acknowledge, the master sends a 8-bit address that is to be written into the address pointers of the cat24cxxx. after receiving another acknowledge from the slave, the master device trans- mits the data to be written into the addressed memory  location. the cat24cxxx acknowledges once more and the master generates the stop condition.  at this time, the device begins an internal programming cycle to nonvolatile memory. while the cycle is in progress, the device will not respond to any request from the master device. page write the 24cxxx  writes up to 16 bytes of data in a single write cycle, using the page write operation. the page write operation is initiated in the same manner as the byte write operation, however instead of terminating after the initial byte is transmitted, the master is allowed to send up to 15 additional bytes. after each byte has been transmitted, cat24cxxx will respond with an acknowledge, and internally increment the lower order address bits by one. the high order bits remain un- changed. if the master transmits more than 16 bytes before sending the stop condition, the address counter wraps around, and previously transmitted data will be overwrit- ten. when all 16  bytes are received, and the stop condi tion has been sent by the master, the internal program- ming cycle begins. at this point, all received data is written to the cat24cxxx in a single write cycle. bus activity: master sda line data n+15 byte address (n) a c k a c k data  n a c k s t o p s a c k data  n+1 a c k s t a r t p slave address  www.datasheet.co.kr  datasheet pdf - http://www..net/

                                   cat24cxx1/xx2 9 advanced doc. no. 25079-00 1/98   m-1 scl sda 8th bit stop no ack data out 89 slave address s a c k data  n o a c k s t o p p bus activity: master sda line s t a r t figure 9.  immediate address read timing acknowledge polling disabling of the inputs can be used to take advantage of the typical write cycle time. once the stop condition is issued to indicate the end of the hosts write operation, cat24cxxx initiates the internal write cycle. ack poll- ing can be initiated immediately. this involves issuing the start condition followed by the slave address for a write operation. if cat24cxxx is still busy with the write operation, no ack will be returned. if cat24cxxx has completed the write operation, an ack will be returned and the host can then proceed with the next read or write operation. write protection the write protection feature allows the user to protect against inadvertent programming of the memory array. if the wp pin is tied to v cc , the entire memory array is protected and becomes read only.  the cat24cxxx will accept both slave and byte addresses, but the memory location accessed is protected from program- ming by the device's failure to send an acknowledge after the first byte of data is received. read operations the read operation for the cat24cxxx is initiated in the same manner as the write operation with one excep- tion, that r/ w  bit is set to one. three different read operations are possible: immediate/current address read, selective/random  read and sequential  read. 24c1601fig.8  www.datasheet.co.kr  datasheet pdf - http://www..net/

 cat24cxx1/xx2 10 advanced doc. no. 25079-00 1/98   m-1 slave address s a c k n o a c k s t o p p bus activity: master sda line s t a r t byte address (n) s a c k data n slave address a c k s t a r t bus activity: master sda line data n+x data n a c k a c k data n+1 a c k s t o p n o a c k data n+2 a c k p slave address figure 10.  selective read timing figure 11.  sequential read timing 24c1601fig.9 24c1601fig.10 immediate/current address read the cat24cxxxs address counter contains the ad- dress of the last byte accessed, incremented by one. in other words, if the last read or write access was to address n, the read immediately following would ac- cess data from address n+1. if n=e (where e= 255 for 24C021/022, e=511 for 24c041/042, e=1023 for 24c081/082 and e=2047 for 24c161/162) then the counter will wrap around to  address 0 and continue to clock out data. after the cat24cxxx receives its slave address information (with the r/ w  bit set to one), it issues an acknowledge, then transmits the 8-bit byte requested. the master device does not send an ac- knowledge, but will generate a stop condition. selective/random read selective/random read operations allow the master device to select at random any memory location for a read operation. the master device first performs a dummy write operation by sending the start condi- tion, slave address and byte addresses of the location it wishes to read. after cat24cxxx acknowledges, the master device sends the start condition and the slave address again, this time with the r/ w  bit set to one. the cat24cxxx then responds with its acknowledge and sends the 8-bit byte requested. the master device sequential read the sequential read operation can be initiated by either the immediate address read or selective read operations. after the cat24cxxx sends the initial 8-bit byte requested, the master will respond with an acknowledge which tells the device it requires more data. the cat24cxxx will continue to output an 8-bit byte  for each acknowledge sent by the master. the operation will terminate when the master fails to respond with an acknowledge, thus sending the stop condition. the data being transmitted from cat24cxxx is output- ted sequentially with data from address n followed by data from address n+1. the read operation address counter increments all of the cat24cxxx address bits so that the entire memory array can be read during one operation. if more than e (where e= 255 for 24C021/ 022, e=511 for 24c041/042, e=1023 for 24c081/082 and e=2047 for 24c161/162) bytes are read out, the counter will wrap around and continue to clock out data bytes. does not send an acknowledge but will generate a stop condition.  www.datasheet.co.kr  datasheet pdf - http://www..net/

                                   cat24cxx1/xx2 11 advanced doc. no. 25079-00 1/98   m-1 ordering information note: (1)  the device used in the above example is a cat24c162ji-30te13 (16k i 2 c memory, soic, industrial temperature, 3.0-3.15v reset threshold voltage, tape and reel) 24c162 temperature range blank = commercial (0? to 70?c) i = industrial (-40? to 85?c) a = automotive (-40?to +105?c)* * -40? to +125?c is available upon request prefix device # suffix j i te13 product number 24c161: 16k 24c162: 16k 24c081:   8k 24c082:   8k 24c041:   4k 24c042:   4k 24C021:   2k 24c022:   2k tape & reel te13: 2000/reel package p: pdip j: soic (jedec) -30 cat reset threshold voltage 45:  4.5-4.75v 42:  4.25-4.5v 30:  3.0-3.15v 28:  2.85-3.0v 25:  2.55-2.7v optional company id  www.datasheet.co.kr  datasheet pdf - http://www..net/

 cat24cxx1/xx2 12 advanced doc. no. 25079-00 1/98   m-1  www.datasheet.co.kr  datasheet pdf - http://www..net/
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