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Data Sheets Applications Notes Free Samples• •

MIXED-SIGNAL
D E S I G N  G U I D EREAL-TIME CLOCKS

Maxim Integrated Products, Inc. ©2001 Maxim Integrated Products.

SRAM
32kHz(V)

DS1500 3.3, 5 10ms 99.99s ✓ ✓ ✓ ✓
DS1501 3.3, 5 10ms 99.99s ✓ ✓ ✓



I2C Philips Corp. SPI Motorola 1-Wire Dallas Semiconductor

CSP CSP

5mm2

1.42mm x 1.14m
m

• 350nA

• BR1225 10

• /
DS1305 DS1306 DS1337

•
DS1672

• VBACKUP 1.3V

/ CSP
(mm2)

DS1302 3-Wire BCD 3.63
DS1305 3-Wire/SPITM BCD 4.74
DS1306 3-Wire/SPI BCD 4.74
DS1307 I2CTM- BCD 3.24
DS1337* I2C- BCD 2.46
DS1672 I2C- 3.14
DS2415 1-Wire® 1.63
DS2417 1-Wire 1.63

*



RTC

5V 0.47F

30

1 2

IMAX

IMAX

 

  

 

 
 

 

 
 

 
 

 

       
 
 

 

 

 
 

 
 

 

Vcc = 5V R1, 2000ΩΩ R2, 4000ΩΩ R3, 8000ΩΩ
1 2 1 2 1 2

IMAX 2.15mA 1.80mA 1.08mA 0.90mA 0.54mA 0.45mA

D1 D2 D3 R1 R2 R3

DS1302 3-Wire ✓ ✓ ✓ 2K 4K 8K 
DS1305 3-Wire/SPI ✓ ✓ ✓ 2K 4K 8K
DS1306 3-Wire/SPI ✓ ✓ ✓ 2K 4K 8K 

DS1672 I2C- ✓ 200 2K 4K



I2C

DS1678 I2C / 1025 32 SRAM

DS1678

18.2 45.5 7.5

I2C RTC
• 350nA

• BR1225 10

• / DS1337

• DS1629

• ±2˚C

• -55˚C +125˚C

• DS1672

• VBACKUP 1.3V

/ NV SRAM

DS1307 BCD 56
DS1337* BCD 0 /
DS1629 BCD 32
DS1672 Binary 0
DS1678 BCD 32
DS1682* Binary 10-EEPROM
MAX6900 BCD 31

*



3 RTC
A/D 3

I/O 3 I/O

3 RTC

• /
DS1305 DS1306

•
DS1602 DS1603

• 350nA

• BR1225 10

• 8 A/D DS1616 DS1670
DS1673 DS1677

• 0.5LSB

• 0V 2.55V 10mV

•
• ±2˚C

• -40˚C +85˚C 0.5˚C

• 32kHz
DS1306 MAX6901

• DS1670 DS1673
DS1677 DS1680

• DS1680

/
(V)

DS1302 BCD 2 5
DS1305 BCD 2 5 /
DS1306 BCD 2 5 /
DS1602 Binary 5 VCC
DS1603 Binary 5 DS1602

DS1615 BCD 5
/

/

DS1616 BCD 5
/

A/D /

DS1670 BCD 3.3
/ A/D

DS1673 BCD 3
/ A/D

DS1677 BCD 5
/ A/D

DS1680 BCD 3.3 5
/

DS2404 Binary 2 5 512 NV RAM

MAX6901 BCD 2 5 32kHz



SPI RTC
SPI DS1305 DS1306 / 96 SRAM

DS1305 DS1306

• / DS1305 DS1306

• 350nA

• BR1225 10

• 32kHz DS1306

/
NV SRAM

DS1305 BCD 96 2
DS1306 BCD 96 2 1 1
MAX6902 BCD 31 1



DS1672 1.3V
DS1672 1 32

DS1672 VCC

1.3V 350nA VCC

DS1672 250ms

•
DS1602 DS1603 DS1682

• 350nA

• BR1225 10

• DS1672

• 1.3V

•
DS1682 DS2404

•
• 1/4

•
•

DS1602 3-Wire VCC 5V

DS1603 3-Wire DS1602

DS1672 I2C- 1.3V

DS1682* I2C-

DS2404 1-Wire 512 NV RAM 64

DS2415 1-Wire 64

DS2417 1-Wire VCC 64

*



RTC CPU A/D NV 20 TSSOP
Dallas Semiconductor NV RAM

3

 

 
 

 

• /

• /

• 3

•
•
•
• SRAM NV

• 3 8 A/D

•
300nA

• UL E99151

/
NV A/D PFI/PFO(V)

DS1670 2.97 3.63 ✓ ✓ ✓ ✓ 8-
DS1673-3 2.7 3.3 ✓ ✓ ✓ ✓ 8-

DS1673-5 4.5 5.5 ✓ ✓ ✓ ✓ 8-

DS1677 4.5 5.5 ✓ ✓ ✓ ✓ 8- ✓

DS1680-3 2.97 3.63 ✓ ✓ ✓ ✓ 10- ✓ ✓

DS1680-5 4.5 5.5 ✓ ✓ ✓ ✓ 10- ✓ ✓



PowerCap
8K x 8 512K x 8

PowerCap® PCB

NV RAM

1 4 33 34

PowerCap Dallas Semiconductor

NV SRAM

DS1386-8 DS1643 8k A12-A0
DS1553 DS1743 8k A12-A0
DS1244 DS1386-32 DS1644 32k A14-A0
DS1544 DS1744 32k A14-A0
DS1248 DS1486 DS1646 128k A16-A0

DS1556 DS1746 128k A16-A0
DS1251 DS1647 512k A18-A0

DS1557 DS1747 512k A18-A0

RTC

RTC PowerCap

SRAM

DS9034PCX



Dallas Semiconductor DS1615

DS1616 3 A/D

3

-40 +85 0.5 ±2 DS1616 A/D 0.5LSB

Dallas - DS1678

/ DS1678

DS1682 DS1682 EEPROM

DS1616K

DS1615 DS1616 DS1678

DS1615 /

DS1616 / 3

DS1678
DS1682

– /

RTC



DS155x

7
DS155x RTC SRAM RTC

/ SRAM

DS155x 3.3V 5V

32.768kHz

+3.0V

NV SRAM /
DIP PowerCap

DS1543 8k BCD ✓ ✓

DS1553 8k BCD ✓ ✓

DS1554 32k BCD ✓ ✓

DS1556 128k BCD ✓ ✓

DS1557 512k BCD ✓

SRAM



Phantom Real-Time Clock
SRAM

Phantom Real-Time ClocksTM DQ0 64

64

SRAM ROM Phantom Real-Time Clock IC

2M x 8 NV SRAM

IC DS1315 500nA SRAM

SRAM

  
 

  

   

Phantom Real-Time Clock Dallas Semiconductor

NV SRAM
IC DIP PowerCap

DS1244 32k ✓ ✓
DS1248 128k ✓ ✓
DS1251 512k ✓ ✓
DS1254 2M ✓

16 DIP         
DS1315 16 SOIC

20 TSSOP



Caption

SOT23

3.0m m x 3.0m
m

SOT23-6

• 225nA

• 2V 5.5V

• 32.768kHz
12.5pF

•

• 31 x 8 SRAM

•
MAX6901/MAX6902

• 32.768kHz MAX6901

• -40 +85

SRAM 32kHz -

MAX6900 I2C- 31 x 8 6-SOT23 MAX6900EUT
MAX6901 3-Wire 31 x 8 ✓ ✓ 8-SOT23 MAX6901EKA
MAX6902 SPI- 31 x 8 ✓ 8-SOT23 MAX6902EKA



RAM
(V) 1 2 NV * ( ) ( C̊)

DIP 3 PowerCap4

DS1642 5.0 HH:MM:SS MM/DD/YY - d 2k 0/+70 24 
DS1643 5.0 HH:MM:SS MM/DD/YY - d 8k 0/+70 28 34
DS1644 5.0 HH:MM:SS MM/DD/YY - d 32k 0/+70 28 34
DS1646 5.0 HH:MM:SS MM/DD/YY - d 128k 0/+70 32 34
DS1647 5.0 HH:MM:SS MM/DD/YY - d 512k 0/+70 32 34
DS1742 3.3, 5.0 HH:MM:SS MM/DD/CCYY - d 2k 0/+70, -40/+85 24
DS1743 3.3, 5.0 HH:MM:SS MM/DD/CCYY - d 8k 0/+70, -40/+85 28 34
DS1744 3.3, 5.0 HH:MM:SS MM/DD/CCYY - d 2k 0/+70, -40/+85 28 34
DS1746 3.3, 5.0 HH:MM:SS MM/DD/CCYY - d 128k 0/+70, -40/+85 32 34
DS1747 3.3, 5.0 HH:MM:SS MM/DD/CCYY - d 512k 0/+70, -40/+85 32 34

DIP SOIC TSSOP DIP 3 PowerCap4 BGA 5

DS1244 3.3, 5.0 HH:MM:SS:hh MM/DD/YY - d 32k 0/+70, -40/+85 28 34 
DS1248 3.3, 5.0 HH:MM:SS:hh MM/DD/YY - d 128k 0/+70, -40/+85 32 34
DS1251 3.3, 5.0 HH:MM:SS:hh MM/DD/YY - d 512k 0/+70, -40/+85 32 34 
DS1254 3.3, 5.0 HH:MM:SS:hh MM/DD/YY - d 2M 0/+70 168
DS1315 3.3, 5.0 HH:MM:SS:hh MM/DD/YY - d ✓ 0/+70, -40/+85 16 16 20

DIP PLCC PQFP SOIC TSOP DIP 3 PowerCap4

DS1284 5.0 HH:MM:SS:hh MM/DD/YY - d A, WD 1kHz 50 0/+70, -40/+85 28 28
DS1286 5.0 HH:MM:SS:hh MM/DD/YY - d A, WD 1kHz 50 0/+70, -40/+85 28
DS1384 5.0 HH:MM:SS:hh MM/DD/YY - d ✓ A, WD 1kHz 50 0/+70 44 
DS1386-8 5.0 HH:MM:SS:hh MM/DD/YY - d A, WD 1kHz 8k 0/+70 32 34 
DS1386-32 5.0 HH:MM:SS:hh MM/DD/YY - d A, WD 1kHz 32k 0/+70 32 34
DS1486 5.0 HH:MM:SS:hh MM/DD/YY - d A, WD 1kHz 128k 0/+70 32 34
DS1500 3.3, 5.0 HH:MM:SS MM/DD/CCYY - d ✓ A, KS, WD, WU 32.768 kHz 256 0/+70, -40/+85 32 32  
DS1501 3.3, 5.0 HH:MM:SS MM/DD/CCYY - d A, KS, WD, WU 32.768 kHz 256 0/+70, -40/+85 28 28 28 
DS1510 3.3, 5.0 HH:MM:SS MM/DD/CCYY - d ✓ A, KS, WD, WU 32.768 kHz 256 0/+70 32 
DS1511 3.3, 5.0 HH:MM:SS MM/DD/CCYY - d A, KS, WD, WU 32.768 kHz 256 0/+70 28
DS1543 3.3, 5.0 HH:MM:SS MM/DD/YY - d A, WD 8k 0/+70 28 
DS1553 3.3, 5.0 HH:MM:SS MM/DD/CCYY - d A, WD 8k 0/+70 28 34 
DS1554 3.3, 5.0 HH:MM:SS MM/DD/CCYY - d A, WD 32k 0/+70 32 34  
DS1556 3.3, 5.0 HH:MM:SS MM/DD/CCYY - d A, WD 128k 0/+70, -40/+85 32 34 
DS1557 3.3, 5.0 HH:MM:SS MM/DD/CCYY - d A, WD 512k 0/+70, -40/+85 34 

CSP DIP PLCC SOIC TSSOP TSOP DIP 3

DS12885 5.0 HH:MM:SS MM/DD/YY - d A, P, U Programmable 114 0/+70, -40/+85 24 28 24 
DS12887 5.0 HH:MM:SS MM/DD/YY - d A, P, U Programmable 114 0/+70 24 
DS12887A 5.0 HH:MM:SS MM/DD/YY - d A, P, U Programmable 114 0/+70 24 
DS12C887 5.0 HH:MM:SS MM/DD/CCYY - d A, P, U Programmable 113 0/+70 24
DS14285 5.0 HH:MM:SS MM/DD/YY - d ✓ A, P, U Programmable 114 0/+70, -40/+85 24 28 24
DS14287 5.0 HH:MM:SS MM/DD/YY - d ✓ A, P, U Programmable 114 0/+70 24
DS1685 3.0, 5.0 HH:MM:SS MM/DD/CCYY - d A, P, U, KS, WU, RC Programmable 114 + 128 0/+70, -40/+85 24 24 28 24 24
DS1687 3.0, 5.0 HH:MM:SS MM/DD/CCYY - d A, P, U, KS, WU, RC Programmable 114 + 128 0/+70, -40/+85 24 
DS1688 3.0, 5.0 HH:MM:SS MM/DD/CCYY - d ✓ A, P, U, KS, WU, RC Programmable 114 0/+70 28 28 
DS1689 3.0, 5.0 HH:MM:SS MM/DD/CCYY - d ✓ A, P, U, KS, WU, RC Programmable 114 0/+70, -40/+85 28 28 
DS1691 3.0, 5.0 HH:MM:SS MM/DD/CCYY - d ✓ A, P, U, KS, WU, RC Programmable 114 0/+70 28 
DS1693 3.0, 5.0 HH:MM:SS MM/DD/CCYY - d ✓ A, P, U, KS, WU, RC Programmable 114 0/+70 28  
DS17285 3.0, 5.0 HH:MM:SS MM/DD/CCYY - d A, P, U, KS, WU, RC Programmable 114 + 2k 0/+70 24 24  28
DS17287 3.0, 5.0 HH:MM:SS MM/DD/CCYY - d A, P, U, KS, WU, RC Programmable 114 + 2k 0/+70 24
DS17485 3.0, 5.0 HH:MM:SS MM/DD/CCYY - d A, P, U, KS, WU, RC Programmable 114 + 4k 0/+70 24 24    28
DS17487 3.0, 5.0 HH:MM:SS MM/DD/CCYY - d A, P, U, KS, WU, RC Programmable 114 + 4k 0/+70, -40/+85 24
DS17885 3.0, 5.0 HH:MM:SS MM/DD/CCYY - d A, P, U, KS, WU, RC Programmable 114 + 8k 0/+70, -40/+85 24 24    28 
DS17887 3.0, 5.0 HH:MM:SS MM/DD/CCYY - d A, P, U, KS, WU, RC Programmable 114 + 8k 0/+70, -40/+85 24

1. HH - MM- SS- hh- 2. MM- DD- CC- YY- d- 3. DIP IC
4. PowerCap IC DS9034PCX 5. BGA IC DS3800

*
A- / KS- RTC P- 500µs 122µs

RC-RAM RTC RAM U- RTC WD- RTC WU-
/



(V) 1 2 * ( C̊)

1 CSP DIP SOIC SSOP TSOC
DS2404 3.0, 3.3, 5.0 40-Bit Elapsed Time Counter ✓ A, I, C 1Hz -40/+85 16 16 16
DS2415 2.5, 3.0, 3.3, 5.0 32-Bit Elapsed Time Counter ✓ -40/+85 6 6
DS2417 2.5, 3.0, 3.3, 5.0 32-Bit Elapsed Time Counter P -40/+85 6 6

I2C CSP DIP SOIC SOT23 µµSOP
DS1307 5.0 HH:MM:SS MM/DD/YY - d ✓ Programmable 0/+70, -40/+85 8 8 8
DS1337 1.8, 2.0, 2.5, 3.0, 3.3 HH:MM:SS MM/DD/CCYY - d 2-A Programmable -40/+85 8 8 8 8
DS1629 2.5, 3.0, 3.3, 5.0 HH:MM:SS MM/DD/YY - d A, TH Programmable -40/+85 8
DS1672 1.8, 2.0, 3.0, 3.3 32-Bit Elapsed Time Counter ✓ ✓ -40/+85 8 8 8
DS1678 5.0 HH:MM:SS MM/DD/CCYY - d ✓ A -40/+85 8 8
DS1682 2.5, 3.0, 3.3, 5.0 32-Bit Elapsed Time Counter RTC -40/+85 6 8
MAX6900 2.0, 2.5, 3.0, 3.3, 5.0 HH:MM:SS MM/DD/CCYY - d 0/+70, -40/+85 6

3 CSP DIP SOIC SOT23 SSOP MQFP TSSOP SIP
3

DS1302 2.0, 2.5, 3.0, 3.3, 5.0 HH:MM:SS MM/DD/YY - d ✓ ✓ 0/+70, -40/+85 8 8 8, 16
DS1305 2.0, 2.5, 3.0, 3.3, 5.0 HH:MM:SS MM/DD/YY - d ✓ ✓ 2-A 0/+70, -40/+85 16 16 20
DS1306 2.0, 2.5, 3.0, 3.3, 5.0 HH:MM:SS MM/DD/YY - d ✓ ✓ 2-A 1Hz & 32kHz 0/+70, -40/+85 16 16 20
DS1602 5.0 32-Bit Elapsed Time Counter ✓ -40/+85 8 8
DS1603 5.0 32-Bit Elapsed Time Counter ✓ 1Hz 0/+70 7
DS1615 5.0 HH:MM:SS MM/DD/YY - d ✓ A, TH, TL -40/+85 16 16 16
DS1616 5.0 HH:MM:SS MM/DD/YY - d ✓ A, TH, TL, -40/+85 24 24

ADCH, ADCL
DS1670 3.3 HH:MM:SS MM/DD/YY - d ✓ A 0/+70 20 20
DS1673 3.0, 5.0 HH:MM:SS MM/DD/YY - d ✓ A 0/+70 20 20
DS1677 5.0 HH:MM:SS MM/DD/YY - d ✓ A 0/+70 20
DS1680 3.3, 5.0 HH:MM:SS MM/DD/YY - d ✓ A 0/+70 44
DS2404 3.0, 3.3, 5.0 40-Bit Elapsed Time Counter ✓ A, I, C 1Hz -40/+85 16 16 16
MAX6901 2.0, 2.5, 3.0, 3.3, 5.0 HH:MM:SS MM/DD/CCYY - d 32kHz -40/+85 8

SPI CSP DIP SOT23 TSSOP
DS1305 2.0, 2.5, 3.0, 3.3, 5.0 HH:MM:SS MM/DD/YY - d ✓ ✓ 2-A 0/+70, -40/+85 16 16 20
DS1306 2.0, 2.5, 3.0, 3.3, 5.0 HH:MM:SS MM/DD/YY - d ✓ ✓ 2-A 1Hz, 32kHz 0/+70, -40/+85 16 16 20
MAX6902 2.0, 2.5, 3.0, 3.3, 5.0 -40/+85 8

1. HH- MM- SS- hh- 2. MM- DD- CC- YY- d- 3. SIP IC
4. PowerCap IC DS9034PCX 5. BGA IC DS3800

*
A- / ADCH ADCL-A/D C- ETC- I- P- TH TL-


