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PART TEMP RANGE PIN-PACKAGE TOP MARK

DS1375T+ -40°C to +85°C 6 TDFN-EP* DS1375 

*

1 6CLK VCC

2 5SQW/INT SCL

3 4GND SDA

TDFN
(3mm × 3mm)

TOP VIEW

+

DS1375

*EP

*EXPOSED PAD

DS1375

VCC

SCL CLK

SCA

GND

CPU

+3V

RPU RPU

RPU = tr/CB

INT
DS32kHz

VBAT
VCC

GND

SQWINT

http://www.maxim-ic.com.cn


2 _____________________________________________________________________

ABSOLUTE MAXIMUM RATINGS

RECOMMENDED DC OPERATING CONDITIONS
(VCC = +1.7V to +5.5V, TA = -40°C to +85°C, unless otherwise noted. Typical values are at VCC = 3.3V, TA = +25°C, unless other-
wise noted.) (Note 1)

Stresses beyond 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 beyond those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

Note 1: Limits at -40°C are guaranteed by design and not production tested.
Note 2: All voltages are referenced to ground.
Note 3: For the CLK pin, input voltages above VCC + 0.3V cause current to flow into the device. The input current must not

exceed the current drawn by the circuit that is connected to VCC. Otherwise, current flows out of the DS1375, raising the
voltage level on the VCC bus.

Note 4: VIL MIN on the CLK pin can exceed -0.3V as long as the current is limited to less than 1mA.
Note 5: ICCA—SCL clocking at max frequency = 400kHz.
Note 6: CLK pin running at 32,768Hz, rise and fall times at 10ns or less.
Note 7: Specified with I2C bus inactive.

Voltage Range on VCC Pin 
Relative to Ground.............................................-0.3V to +6.0V

Voltage Range on SDA, SCL, and WDS 
Relative to Ground....................................-0.3V to VCC + 0.3V

Operating Temperature Range ...........................-40°C to +85°C

Storage Temperature Range .............................-55°C to +125°C
Soldering Temperature...........................Refer to the IPC/JEDEC

J-STD-020 Specification.

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Supply Voltage VCC (Note 2) 1.7 3.3 5.5 V

Timekeeping Voltage VTK (Note 2) 1.3 5.5 V

Input Logic 1 (SDA, SCL) VIH (Note 2) 0.7 x VCC VCC + 0.3 V

Supply Voltage, Pullup
(SQW/INT, CLK)

VPULLUP (Notes 2, 3) 5.5 V

Input Logic 0 VIL (Notes 2, 4) -0.3
+0.3
VCC

V

Input Leakage (SCL, CLK) ILI -1 +1 μA

I/O Leakage (SDA, SQW/INT) ILO -1 +1 μA

VCC > 2V; VOL = 0.4V
SDA Logic 0 Output IOLSDA

VCC < 2V; VOL = 0.2 x VCC
3.0 mA

VCC > 2V; VOL = 0.4V

1.7V < VCC < 2V; VOL = 0.2 x VCC
3.0 mA

SQW/INT Logic 0 Output IOLSQW

1.3V < VCC < 1.7V; VOL = 0.2 x VCC 250 μA

Active Supply Current ICCA (Notes 5, 6) 33 150 μA

Standby Current ICCS (Notes 6, 7) 150 500 nA
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Note 8: After this period, the first clock pulse is generated.
Note 9: A device must internally provide a hold time of at least 300ns for the SDA signal (see the VIHMIN of the SCL signal) to

bridge the undefined region of the falling edge of SCL.
Note 10: The maximum tHD:DAT is only met if the device does not stretch the low period (tLOW) of the SCL signal.
Note 11: A fast-mode device can be used in a standard-mode system, but the requirement tSU:DAT ≥ 250ns must then be met.

This is automatically the case if the device does not stretch the low period of the SCL signal. If such a device does
stretch the LOW period of the SCL signal, it must output the next data bit to the SDA line tR MAX + tSU:DAT = 1000 + 250
= 1250ns before the SCL line is released.

Note 12: CB—total capacitance of one bus line in pF.

AC ELECTRICAL CHARACTERISTICS
(VCC = VCCMIN to VCCMAX, TA = -40°C to +85°C, unless otherwise noted.) (Note 1, Figure 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Fast mode 100 400
SCL Clock Frequency fSCL

Standard mode 0 100
kHz

Fast mode 1.3Bus Free Time Between STOP
and START Conditions

tBUF
Standard mode 4.7

μs

Fast mode 0.6Hold Time (Repeated) START
Condition (Note 8)

tHD:STA
Standard mode 4.0

μs

Fast mode 1.3
Low Period of SCL Clock tLOW

Standard mode 4.7
μs

Fast mode 0.6
High Period of SCL Clock tHIGH

Standard mode 4.0
μs

Fast mode 0 0.9
Data Hold Time (Notes 9, 10) tHD:DAT

Standard mode 0 0.9
μs

Fast mode 100
Data Setup Time (Note 11) tSU:DAT

Standard mode 250
ns

Fast mode 0.6
Start Setup Time tSU:STA

Standard mode 4.7
μs

Fast mode 300Rise Time of Both SDA and SCL
Signals (Note 12)

tR
Standard mode

20 + 0.1CB
1000

ns

Fast mode 300Fall Time of Both SDA and SCL
Signals (Note 12)

tF
Standard mode

20 + 0.1CB
300

ns

Fast mode 0.6
Setup Time for STOP Condition tSU:STO

Standard mode 4.7
μs

Capacitive Load for Each Bus
Line (Note 12)

CB 400 pF

Pulse Width of Spikes that Must
be Suppressed by the Input Filter

tSP Fast mode 30 ns
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ADDRESS BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0 FUNCTION RANGE

00h 0 10 Seconds Seconds Seconds 00–59

01h 0 10 Minutes Minutes Minutes 00–59

AM/PM
02h 0 12/24

10 Hours
10 Hours Hours Hours

1–12 + AM/PM
00–23

03h 0 0 0 0 0 Day Day 1–7

04h 0 0 10 Date Date Date 00–31

05h Century 0 0
10

Month
Months

Month/
Century

01–12 +
Century

06h 10 Year Year Year 00–99

07h A1M1 10 Seconds Seconds Alarm 1 Seconds 00–59

08h A1M2 10 Minutes Minutes Alarm 1 Minutes 00–59

AM/PM
09h A1M3 12/24

10 Hours
10 Hours Hours Alarm 1 Hours

1–12 + AM/PM
00–23

Day Alarm 1 Day 1–7
0Ah A1M4 DY/DT

10 Date Date Alarm 1 Date 1–31

0Bh A2M2 10 Minutes Minutes Alarm 2 Minutes 00–59

AM/PM
0Ch A2M3 12/24

10 Hours
10 Hours Hours Alarm 2 Hours

1–12 + AM/PM
00–23

— Day Alarm 2 Day 1–7
0Dh A2M4 DY/DT

10 Date Date Alarm 2 Date 1–31

0Eh ECLK CLKSEL1 CLKSEL0 RS2 RS1 INTCN A2IE A1IE Control —

0Fh 0 0 0 0 0 0 A2F A1F
Control/
Status

—

10h–1Fh B7 B6 B5 B4 B3 B2 B1 B0 SRAM 00–FFH
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ALARM 1 REGISTER 
MASK BITS (BIT 7)DY/DT

A1M A1M A1M A1M

ALARM RATE

X 1 1 1 1 
Alarm once per 
second 

X 1 1 1 0 
Alarm when seconds 
match 

X 1 1 0 0 
Alarm when minutes 
and seconds match 

X 1 0 0 0 
Alarm when hours, 
minutes, and 
seconds match 

0 0 0 0 0 
Alarm when date, 
hours, minutes, and 
seconds match 

1 0 0 0 0 
Alarm when day, 
hours, minutes, and 
seconds match 

ALARM 2 
REGISTER MASK 

BITS (BIT 7)DY/DT

A2M A2M A2M

ALARM RATE

X 1 1 1 
Alarm once per minute  
(00 seconds of every min) 

X 1 1 0 Alarm when minutes match 

X 1 0 0 
Alarm when hours and 
minutes match 

0 0 0 0 
Alarm when date, hours, and 
minutes match 

1 0 0 0 
Alarm when day, hours, and 
minutes match 

INT

INT
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INT
INT

INT

INT

INT

INT

INTCN CLKSEL1 CLKSEL0 INPUT FREQUENCY RS2 RS1
SQUARE-WAVE OUTPUT 

FREQUENCY

1 X X As selected X X N/A (Interrupt) 

0 0 0 32,768Hz 0 0 1Hz 

0 0 0 32,768Hz 0 1 1.024kHz 

0 0 0 32,768Hz 1 0 4.096kHz 

0 0 0 32,768Hz 1 1 8.192kHz 

0 0 1 8192Hz X X 1Hz 

0 1 0 60Hz X X 1Hz 

0 1 1 50Hz X X 1Hz 

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

ECLK CLKSEL1 CLKSEL0 RS2 RS1 INTCN A2IE A1IE
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INT

INT

•

•

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

0 0 0 0 0 0 A2F A1F

SDA

SCL

IDLE

1–7 8 9 1–7 8 9 1–7 8 9

START
CONDITION STOP CONDITION 

REPEATED START

SLAVE
ADDRESS

R/W ACK ACKDATA ACK/
NACK

DATA

MSB FIRST MSB LSB MSB LSB

REPEATED IF MORE BYTES
ARE TRANSFERRED
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TRANSISTOR COUNT: 11,797

PROCESS: CMOS

SUBSTRATE CONNECTED TO GROUND

Theta-JA: 41°C/W

Theta-JC: 2°C/W
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...AXXXXXXXXA1101000S 0 XXXXXXXX A XXXXXXXX A XXXXXXXX A P

<R/W>     <WORD ADDRESS (n)>                    <DATA (n)>                          <DATA (n + 1)>                              <DATA (n + X)

S - START
A - ACKNOWLEDGE (ACK)
P - STOP
R/W - READ/WRITE OR DIRECTION BIT ADDRESS

DATA TRANSFERRED
(X + 1 BYTES + ACKNOWLEDGE)

MASTER TO SLAVESLAVE TO MASTER

<SLAVE
ADDRESS> 

...AXXXXXXXXA1101000S 1 XXXXXXXX A XXXXXXXX A XXXXXXXX A P

S - START
A - ACKNOWLEDGE (ACK)
P - STOP
A - NOT ACKNOWLEDGE (NACK)
R/W - READ/WRITE OR DIRECTION BIT ADDRESS

DATA TRANSFERRED
(X + 1 BYTES + ACKNOWLEDGE)

NOTE: LAST DATA BYTE IS FOLLOWED BY A NACK.

MASTER TO SLAVE SLAVE TO MASTER

<R/W>             <DATA (n)>                           <DATA (n + 1)>                       <DATA (n + 2)>                             <DATA (n + X)>    
<SLAVE

ADDRESS>

S - START
Sr - REPEATED START
A - ACKNOWLEDGE (ACK)
P - STOP
A - NOT ACKNOWLEDGE (NACK)
R/W - READ/WRITE OR DIRECTION BIT ADDRESS

<R/W> <WORD ADDRESS (n)> <SLAVE ADDRESS (n)>
<SLAVE

ADDRESS> <R/W>

AXXXXXXXXA1101000 1101000S Sr0 A1

DATA TRANSFERRED
(X + 1 BYTES + ACKNOWLEDGE)

NOTE: LAST DATA BYTE IS FOLLOWED BY A NACK.

MASTER TO SLAVE SLAVE TO MASTER

AXXXXXXXX XXXXXXXX A XXXXXXXX A XXXXXXXX A P

 <DATA (n)>                        <DATA (n + 1)>                       <DATA (n + 2)>                             <DATA (n + X)>

...

6 TDFN-EP T633+2 21-0137

www.maxim-ic.com.cn/packages

http://www.maxim-ic.com.cn/packages
http://pdfserv.maxim-ic.com/package_dwgs/21-0137.PDF
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