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1、General Description 

AiP1302 is a trickle charge clock chip circuit, which includes clock/calendar register and 31-byte data 

temporary register. The real-time clock/calendar provides information including seconds, minutes, hours, 

dates, months and years. Leap year can be adjusted by itself. You can choose 12-hour system and 24-hour 

system, and you can set AM and PM. Data transmission is controlled through three wires: CE, I/O and 

SCLK. 

 

 

Features: 

 Clock counting function, leap year adjustment valid up to 2100. 

 3-wire transmission 

 Built-in 31-byte RAM register 

 Operating voltage: 2.0 to 5.5V 

 Operating current is less than 400nA (VCC2=2.0V) 

 TTL compatible 

 Battery or super capacitor (more than 0.1F) can be used for backup power supply. 

 Package form: SOP8/DIP8/TSSOP8/DFN8 
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Ordering Information:  

Tube packing specifications: 

Part number 
Packaging 

form 

Marking 

code 

Tube 

quantity 

Boxed 

tube 

quantity 

Boxed 

quantity 
Notes 

AiP1302SA8.TB SOP8 AiP1302 
100 

PCS/tube 

100 

tube/box 

10000 

PCS/box 

Dimensions of 

plastic enclosure: 

4.9mm×3.9mm   

Pin spacing: 

1.27mm 

AiP1302DA8.TB DIP8 AiP1302 
50 

PCS/tube 

40 

tube/box 

2000 

PCS/box 

Dimensions of 

plastic enclosure: 

9.2mm×6.4mm   

Pin spacing: 

2.54mm 

AiP1302TB8.TB TSSOP8 BT 
100 

PCS/tube 

200 

tube/box 

20000 

PCS/box 

Dimensions of 

plastic enclosure: 

3.0mm×4.4mm    

Pin spacing: 

0.65mm 

 

Reel packing specifications: 

Part number 
Packaging 

form 

Marking 

code 

Reel  

quantity 

Boxed reel 

quantity 
Notes 

AiP1302SA8.TR SOP8 AiP1302 4000PCS/reel 8000PCS/box 

Dimensions of 

plastic enclosure: 

4.9mm×3.9mm     

Pin spacing: 

1.27mm 

AiP1302TB8.TR TSSOP8 BT 5000PCS/reel 10000PCS/box 

Dimensions of 

plastic enclosure: 

3.0mm×4.4mm    

Pin spacing: 

0.65mm 

AiP1302XF8.TR DFN8 AiP1302 3000PCS/reel 30000PCS/box 

Dimensions of 

plastic enclosure: 

3.0mm×2.0mm    

Pin spacing: 

0.5mm 

 

Note: If the physical information is inconsistent with the ordering information, please refer to the actual 

product. 
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2、Block Diagram And Pin Description 

2.1、Block Diagram 

Charge controlFrequency divider

VCC2
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ROM

command 

decoder
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Data Bus
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Figure 1. Block Diagram 

 

2.2、Pin Configuration 

1

2

3

4 5

6

7

8VCC2

X1

X2

GND CE

I/O

SCLK

VCC1

 

2 7X1 SCLK

1 8VCC2 VCC1

3 6X2 I/O

4 5GND CE

 

DIP8/SOP8/TSSOP8                           DFN8 

 

2.3、Pin Description 

Pin Symbol Function 

1 VCC2 
Dual power supply- primary power supply, Vcc2 will supply the power when 

VCC2>VCC1+0.2V 

2 X1 32.768KHz crystal pin 

3 X2 32.768KHz crystal pin 

4 GND Ground 

5 CE Chip selection signal 

6 I/O Data input/output port 

7 SCLK Serial clock input 

8 VCC1 
Dual power supply- backup power supply,VCC1 will supply the power when 

VCC2<VCC1+0.2V 
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3、Electrical Parameter 

3.1、Absolute Maximum Ratings  

(Tamb=25℃, All voltage referenced to Vss, unless otherwise specified)  

Characteristic Symbol Conditions Value Unit 

Power Supply Voltage VCC1, VCC2 - 2.0~5.5 V 

High-Level Input 

Voltage 
VIH - VCC+0.3 V 

Low-Level Input 

Voltage 
VIL 

VCC=2.0V 0.3 
V 

VCC=5.0V 0.8 

Operating Temperature Tamb - -40~85 ℃ 

Storage Temperature Tstg - -65~150 ℃ 

Soldering 

Temperature 
TL 10s 

DIP 250 
℃ 

SOP/TSSOP/DFN 260 

 

3.2、Electrical Characteristics 

3.2.1、DC Characteristics  

(Tamb=25℃, unless otherwise specified) 

Parameter Symbol  Conditions  Min.  Typ.  Max.  Unit  

VCC1 Operating 

Current 
ICC1A 

VCC1=2.0V, VCC2=0V, I/O is 

suspended, CE is high, and 

crystal is enabled 

- - 0.4 mA 

VCC1=5.0V, VCC2=0V, I/O is 

suspended, CE is high, and 

crystal is enabled 

- - 1.2 mA 

VCC1 Timekeeping 

Current 
ICC1T 

VCC1=2.0V, VCC2=0V, I/O is 

suspended, CE and SCLK are 

low, and crystal is enabled 

- 0.2 1 uA 

VCC1=5.0V, VCC2=0V, I/O is 

suspended, CE and SCLK are 

low, and crystal is enabled 

- 0.45 2 uA 

VCC1 Quiescent 

Current 
ICC1S 

VCC1=2.0V,  VCC2=0V, CE, I/O, 

SCLK are suspended, turn off 

the crystal 

- 0.2 1 uA 

VCC1=5.0V, VCC2=0V, CE, I/O, 

SCLK are suspended, turn off 

the crystal 

- 0.45 2 uA 

VCC2 Operating 

Current 
ICC2A 

VCC2=2.0V, VCC1=0V, I/O is 

suspended, CE is high, and 

crystal is enabled 

- - 0.4 mA 

VCC2=5.0V, VCC1=0V, I/O is 

suspended, CE is high, and 

crystal is enabled 

- - 1.3 mA 

VCC2 Timekeeping 

Current 
ICC2T 

VCC2=2.0V, VCC1=0V，I/O is 

suspended, CE and SCLK are 

low, and crystal is enabled 

- - 25 uA 

VCC2=5.0V, VCC1=0V, I/O is 

suspended, CE and SCLK are 

low, and crystal is enabled 

- - 81 uA 
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VCC2 Quiescent 

Current 
ICC2S 

VCC2=2.0V, VCC1=0V, CE, I/O, 

SCLK are suspended, turn off 

the crystal 

- - 25 uA 

VCC2=5.0V, VCC1=0V, CE, I/O, 

SCLK are suspended, turn off 

the crystal 

- - 80 uA 

Input Leakage 

Current 
ILl CE, I/O, SCLK - 85 500 uA 

Output High-Level 

Voltage 
VOH 

VCC=2.0V, IOH=-1mA 1.6 - - V 

VCC=5.0V, IOH=-0.4mA 2.4 - - V 

Output Low-Level 

Voltage 
VOL 

VCC=2.0, IOL=4mA - - 0.4 V 

VCC=5.0V, IOL=1.5mA - - 0.4 V 

Trickle Charge 

Resistor 

R1 - - 2 - KΩ 

R2 - - 4 - KΩ 

R3 - - 8 - KΩ 

Trickle Charge Diode 

Voltage Drop 
VTD - - 0.7 - V 

 

3.2.2、AC Characteristics 

(Tamb=25℃, unless otherwise specified) 

Parameter Symbol  Conditions  Min.  Typ.  Max.  Unit  

Data 

Establishment 
Tdc 

VCC=2.0V, Note 1 200 - - ns 

VCC=5.0V, Note 1 50 - - ns 

Data Hold Tcdh 
VCC=2.0V, Note 1 280 - - ns 

VCC=5.0V, Note 1 70 - - ns 

Data Delay  Tcdd 
VCC=2.0V, CL=50pF, Note 1, 2 - - 800 ns 

VCC=5.0V, CL=50pF, Note 1, 2 - - 200 ns 

Clock 

Low-Level 
Tcl 

VCC=2.0V, Note 1 1000 - - ns 

VCC=5.0V, Note 1 250 - - ns 

Clock 

High-Level 
Tch 

VCC=2.0V, Note 1 1000 - - ns 

VCC=5.0V, Note 1 250 - - ns 

Clock 

Frequency 
Tclk 

VCC=2.0V, Note 1 - - 0.5 MHz 

VCC=5.0V, Note 1 - - 2.0 MHz 

Clock Rising 

/Falling Edge 
Tr、Tf 

VCC=2.0V, Note 1 - - 2000 ns 

VCC=5.0V, Note 1 - - 500 ns 

CE 

Establishment 
TCC 

VCC=2.0V, Note 1 4 - - us 

VCC=5.0V, Note 1 1 - - us 

CE Hold Tcch 
VCC=2.0V, Note 1 240 - - ns 

VCC=5.0V, Note 1 60 - - ns 

CE Invalid Tcwh 
VCC=2.0V, Note 1 4 - - us 

VCC=5.0V, Note 1 1 - - us 

CE to IO end Tcdz 
VCC=2.0V, Note 1 - - 280 ns 

VCC=5.0V, Note 1 - - 70 ns 

Clock to IO end Tccz 
VCC=2.0V, Note 1 - - 280 ns 

VCC=5.0V, Note 1 - - 70 ns 

1. Test condition is: VIH=2V or VIL=0.8V, and the rising edge and the falling edge are 10ns at most. 

2. Test condition is: VIH=2.4V or VIL=0.4V, and the rising edge and the falling edge are 10ns at most. 
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4、Test Circuit 

4.1、Data Propagation—Read 

 

Figure 4. Data Propagation 

 

4.2、Data Propagation—Write 

 

Figure 5. Data Propagation i-c
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5、Function Description 

5.1、Crystal Type Selection 

AiP1302 is attached with 32.768KHz crystal. Several parameters of external crystals are as follows: 

Parameter Symbol Min. Typ. Max. Unit 

Center Frequency fo - 32.768 - KHz 

Resonant Resistance ESR - - 45 KΩ 

Load Capacitor CL - 12.5 - pF 

 

5.2、Control Instruction 

Control instruction is shown as follows. Each data propagation is initiated by specified by the control 

instruction. The highest bit——Bit7 of the control instruction must be “1”. If it is “0”, writing is 

prohibited. If Bit 6 is “0”, it specifies that the clock/calendar register is controlled to read and write. While 

if it is “1”, it indicates that the RAM area data is controlled to read and write. Bit 1 to Bit 5 indicate 

register reading and writing addresses. The lowest one is Bit 0 and its value indicates input or output, “0” 

indicates input and “1” indicates output. 

7 6 5 4 3 2 1 0 

1 
RAM 

A4 A3 A2 A1 A0 
RD 

CK  WR  

Figure 6. Control Instruction 

 

5.3、Reset and Clock Control 

When CE is at high level, addresses/commands are allowed to be transmitted into the shift register. In data 

propagation, the rising edge of the clock data must be valid, while the data bits are output at the falling 

edge of the clock. If CE is set to low level during the propagation, the data propagation will be terminated 

and the I/O pin will become high impedance state. During power-on operation, CE must remain low until 

VCC>2.5V. Only when SCLK is low can CE be set to high level. I/O is the serial data input and output 

port, and SCLK is the input port. 

 

Figure 7.Read and Write Timing 
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5.3.1、Data Input 

After 8 clock cycles, the control instruction is configured as input, and the input of one byte will be 

completed on the rising edge of the next 8 clock cycles, and the data propagation starts from the lowest bit 

of the byte. 

 

5.3.2、Data Output 

After 8 SCLK cycles of the write command byte, the data is output along the falling edge of subsequent 8 

SCLK cycles. Output begins at the falling edge of the clock where the last bit of control instruction is 

located, and CE is required to remain high level. 

 

5.4、Power-On Reset 

The main function of power-on reset module is to reset all the time registers and control register groups 

during the power-on process and set an initial state like “Monday, 2000.01.01–00: 00: 00”. 

 

5.5、Clock/Calendar 

The clock/calendar contains seven registers, shown as follows. The data in the clock/calendar register is in 

binary coded decimal format (BCD code). 

Read Write BIT7 BIT6 BIT5 BIT4 BIT3 BIT2 BT1 BIT0 范围 

81h 80h CH 10 Seconds Seconds 00-59 

83h 82h 0 10 Minutes Minutes 00-59 

85h 84h 12/24 0 
10 

Hour Hours 1-12/0-23 
AM/PM 

87h 86h 0 0 10Days Day 1-31 

89h 88h 0 0 0 10 月 Month 1-12 

8Bh 8Ah 0 0 0 0 0 Week 1-7 

8Dh 8Ch 10 Year Year 00-99 

8Fh 8Eh WP 0 0 0 0 0 0 0 - 

91h 90h TCS TCS TCS TCS DS DS RS RS - 

Figure 8. Register Address 

 

5.5.1、Seconds Register (Read the address: 81h, write the address: 80h) 

Bit7, the highest bit of the second register, is the clock stop flag bit. If this bit is “1”, the clock crystal stops, 

and AiP1302 enters the low-power standby mode, with the current less than 100nA. If this bit is “0”, the 

crystal starts to oscillate. Bit 6~Bit 0 is 0~59 seconds. 

 

5.5.2、Minute Register (Read the address: 83h, write the address: 82h) 

The default value of Bit 7 in the register is 0, and Bit 6~Bit 0 is 0~59 minutes. 

 

5.5.3、Hour Register (Read the address: 85h, write the address: 84h) 

Hour register Bit 7 is AM/PM (12/24) mode selection bit. When “1” is set, it is 12-hour clock. When “0” is 

set, it is a 24-hour clock. Under the 12-hour system, Bit 5 is AM/PM flag, Bit 4~Bit 0 are 1 hour~12 hours. 

Under the 24-hour system, Bit 5~Bit 0 are 0 hour~23 hours. 
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5.5.4、Day Register (Read the address: 87h, write the address: 86h) 

The default values of Bit 7 and Bit 6 of the day register are “0”, and Bit 5~Bit 0 are 1 day~31 days. 

 

5.5.5、Month Register (Read the address: 89h, write the address: 88h) 

The default values of Bit 7~Bit 5 of the month register are “0”. Bit 4~Bit 0 are January~December. 

 

5.5.6、Week Register (Read the address: 8Bh, write the address: 8Ah) 

The default values of Bit 7~Bit 3 of the month register are “0”. Bit 2~Bit 0 are Monday~Sunday. 

 

5.5.7、Year Register (Read the address: 8Dh, write the address: 8Ch) 

In the year register, Bit 7~Bit 0 are 0 year~99 years. 

 

5.5.8、Writing Protection Bit (Read the address: 8Fh, write the address: 8Eh) 

Bit 7 is the writing protection bit，the default value of Bit6~Bit0 are “0”. When Bit 7 is set to “1”, it cannot 

be written; when it is set to “0”, the writing operation can be performed. 

 

5.5.9、Trickle Charge Register (Read the address: 91h, write the address: 90h) 

Bit 7~Bit 4 of trickle charge register are trickle charge switches, which enable trickle charge only when it 

is set to “1010” and prohibit trickle charge for others. Bit 3 and Bit 2 are the diodes to be charged. “01” 

selects one diode and “10” selects two diodes. 1. Bit 1 and Bit 0 select the charge resistor, “01” is 2KΩ, 

“10” is 4KΩ, “11” is 8KΩ, “00” is default. The details are as follows: 

VCC2

1010

01

10

01

10

11

VCC1

R1

R2

R3

2KΩ

4KΩ

8KΩ

Bit 7

TCS3 TCS2 TCS1 TCS0 DS1 DS0 ROUT1 ROUT0

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

1 OF 2 SELECT 1 OF 3 SELECT
1 OF 16 SELECT

Note: enable trickle charges only when it is set to “1010”

 

Figure 9. Current-Sharing Charging Mode 
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5.6、SRAM 

SRAM has 31 built-in byte. 

Read address  Write address Range 

C1h C0h 00~FFh 

C3h C2h 00~FFh 

… … … 

FDh FCh 00~FFh 

 

5.7、Power Supply Control 

VCC2 is the primary power supply while VCC1 is used as backup power supply. Even when the primary 

power supply is turned off, the clock can be kept running continuously. The AiP1302 is supplied by the 

larger one of VCC1 and VCC2. When VCC2>VCC1+0.2V, VCC2 supplies power to AiP1302, and when 

VCC2<VCC1, AiP1302 is supplied by VCC1. 

 

6、Typical Application Circuit And Application Note 

6.1、Application Circuit 

VCC2

X1

X2

GND CE

I/O

SCLK

VCC1 R1 R2 R3

CPU

CPU

CPU

GND

5V

GND

GND

GND

GND

C3

0.1uF

C1

C2

32.768KHz

12pF

12pF

1

2

1

2

3

4 5

6

7

8
Battery

 Figure 10. Typical Application Diagram 

Application description: 

The crystal oscillator is 32.768KHz, and the recommended starting capacitance C1 and C2 is 12pF. When 

the timing is inaccurate, the capacitance of C1 and C2 can be appropriately adjusted. The larger the 

capacitance value, the slower the timing; and the smaller the capacitance, the faster the timing. 

The communication port can be externally connected with a pull-up resistor to improve the 

communication anti-interference ability, with a resistance of 1kΩ ~ 10kΩ. 

The backup power supply can be 3V button cell or large electrolytic capacitor (with small leakage), and 

100uF can guarantee the normal timing of 1 hour. 

AiP1302 must be initialized after being powered on for the first time, and the time can be adjusted 

normally after initialization. 
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7、Package Information 

7.1、DIP8 

 

2023/12/A

Symbol Min Max

A 3.00 3.60

b 0.36 0.56

c 0.20 0.36

D 9.00 9.45

E 6.15 6.60

e

eA 7.62 9.30

L 3.00 —

Dimensions In Millimeters

2.54
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7.2、SOP8 

θ

 

2023/12/A

Symbol Min. Max.

A 1.35 1.80

A1 0.05 0.25

A2 1.25 1.55

D 4.70 5.10

E 5.80 6.30

E1 3.70 4.10

b 0.306 0.51

c 0.19 0.25

e

L 0.40 0.89

θ 0° 8°

1.27

Dimensions In Millimeters
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7.3、TSSOP8  

θ

 

2023/12/A

Symbol Min Max

A — 1.20

A1 0.05 0.15

A2 0.80 1.05

b 0.19 0.30

c 0.09 0.20

D 2.90 3.10

E1 4.30 4.50

E 6.20 6.60

e

L 0.45 0.75

L1

θ 0° 8°

1.00

Dimensions In Millimeters

0.65
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7.4、DFN8 

 

2023/12/A

Symbol Min Max

A 0.70 0.80

A1 — 0.05

A2

b 0.20 0.30

D 1.90 2.10

D2 1.40 1.60

E 2.90 3.10

E2 1.50 1.70

e

L 0.35 0.45

h 0.20 0.30

k 0.25 0.35

Dimensions In Millimeters

0.203 REF

0.50
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8、Statements And Notes 

8.1、The name and content of Hazardous substances or Elements in the product 

Part name 

Hazardous substances or Elements 

Lead 

and  

lead 

compou

nds 

Mercur

y and 

mercur

y 

compo

unds 

Cadm

ium 

and 

cadmi

um 

comp

ounds 

Hexaval

ent 

chromiu

m 

compoun

ds 

Polybro

minated 

biphenyl

s 

Polybro

minate

d 

biphen

yl 

ethers 

Dibutyl 

phthala

te 

 

Butylbe

nzyl 

phthala

te 

 

Di-2-et

hylhex

yl 

phthala

te 

Diisobu

tyl 

phthala

te 

Lead 

frame 
○ ○ ○ ○ ○ ○ ○ ○ ○ ○ 

Plastic 

resin 
○ ○ ○ ○ ○ ○ ○ ○ ○ ○ 

Chip  ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ 

The lead ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ 

Plastic 

sheet 

installed 

○ ○ ○ ○ ○ ○ ○ ○ ○ ○ 

Explanatio

n 

○：Indicates that the content of hazardous substances or elements in the detection limit  

of the following the SJ/T11363-2006 standard. 

×：Indicates that the content of hazardous substances or elements exceeding the SJ/T11363-2006 

Standard limit requirements. 

 

8.2、Notes 

We recommend you to read this chapter carefully before using this product. 

The information in this chapter is provided for reference only and i-Core disclaims any express or implied 

warranties, including but not limited to applicability, special application or non-infringement of third party 

rights. 

This product is not suitable for critical equipment such as life-saving, life-sustaining or safety equipment. 

It is also not suitable for applications that may result in personal injury, death, or serious property or 

environmental damage due to product malfunction or failure. I-Core will not be liable for any damages 

incurred by the customers at their own risk for such applications.  

The customer is responsible for conducting all necessary tests i-Core’s application to avoid failure in the 

application or the application of the customer’ s third party users. I-Core does not accept any liability. 

The Company reserves the right to change or improve the information published in this chapter at any time. 

The information in this chapter are subject to change without notice. We recommend the customer to 

consult our sales staff before purchasing. 

Please obtain related materials form i-Core’s regular channels and we are not responsible for its content if 

it is provided by sources other than our company. 

In case of any conflict between the Chinese and English version, the version is subject to the Chinese one. 
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