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1. General Description

AiP1616 is a common cathode 7-segment, 4-grid LED drive control circuit with three-line serial
communication interface, RC oscillator, with 8-step dimming circuitry, widely used in various LED panel
occasions.

Features:

Display modes :7 segment, 4 grid

Built-in display RAM

8-step dimming circuitry

Three-line serial interface(CLK, STB, DIO)
Built-in RC oscillator

Package: DIP16/SOP16

Ordering Information:
Tube packing specifications:

Part Packaging | Marking Tube Boxed Boxed
number form code quantity tube_ guantity Notes
guantity
Dimensions of
. plastic enclosure:
AiP1616EP . 25 40 1000
pateTs | D0 | APIOIOER | pesmpe | tubebox | PCsox | SOmTo-amm
in spacing:
2.54mm
Dimensions of
. plastic enclosure:
AiP1616EO . 50 200 10000
sAteTB | SOP6 | AIPIBIBEO | pogipe | tubelbox | PCS/box gf."ommfe'?mm
in spacing:
1.27mm
Reel packing specifications:
Part Packagin Reel Boxed reel
g Marking code . . Notes
number form quantity quantity
Dimensions of plastic
. enclosure:
AiP1616EO . 4000 8000
SAL6.TR S AIPIBIBEO | prgyreel PCShox | 10-0mm>3.9mm
Pin spacing:
1.27mm

Note 1: “XX refers to variable content, meaning year and package batch serial number.
Note 2: 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

1 16

5 DIN GRID1 15

3] CLK GRID2 EEVE

—— STB GND —=-

— VDD GRID3 1

5 SEGI GRID4 BT

-3 SEG3 SEG6 5

— SEG4 SEGS5 —

2.2~ Pin Description
Pin No. Pin Name /0 Description
1 DIN | Data input Pin
2 CLK I Clock input Pin
3 STB I Serial Interface Strobe Pin
4 VDD — Power Supply
5 SEG1 ) Segment Output Pins(p-channel, open drain)
6 SEG2 O Segment Output Pins(p-channel, open drain)
7 SEG3 0 Segment Output Pins(p-channel, open drain)
8 SEG4 0 Segment Output Pins(p-channel, open drain)
9 SEG5 0 Segment Output Pins(p-channel, open drain)
10 SEG6 @) Segment Output Pins(p-channel, open drain)
11 SEG7 @) Segment Output Pins(p-channel, open drain)
12 GRID4 O Grid Output Pins(N-channel, open drain)
13 GRID3 @) Grid Output Pins(N-channel, open drain)
14 GND — Ground Pin
15 GRID2 @) Grid Output Pins(N-channel, open drain)
16 GRID1 O Grid Output Pins(N-channel, open drain)
Address:Building B4,NO.777 Jianzhu Road,Binhu District,Wuxi City,Jiangsu Province 2
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3. Electrical Parameter

3.1, Absolute Maximum Ratings
(Tamp=25°C, GND=0V, unless otherwise specified)

Characteristic Symbol Conditions Value Unit
Supply Voltage VDD - -0.5~+7.0 V
Input Voltage VIN - -0.5~VDD+0.5 \Y/
. lo1 SEG -50 mA
Drive Output C t
rive Output Curren os GRID 1150 oy
Ambient Temperature Tamb - -40~+85 °C
Torage Temperature Tstg - -65~+150 °C
DIP 245 °C
Soldering Temperature T 10s
g Temp L SOP 260 °C
3.2, Recommended Operating Range
Parameter Symbol Min. Typ. Max. Unit
Logic Supply Voltage VDD 3 5 55 V
High-level Input Voltage Vi 0.7vDD - VDD V
Low-level Input Voltage ViL 0 - 0.2vDD V
3.3+ Electrical Characteristics
3.3.1. DC Characteristics
(VDD=5V, GND=0V, unless otherwise specified)
Parameter Symbol Conditions Min Typ. Max Unit
low 5565\7[)55621/’ 20 | 25 | 40 | mA
High-level Output Current SEGOI SEEB?
I n ’ - - -
OH2 Vo=VDD-3V 20 30 50 mA
Low-level Output Current lot1 GRID1~(()3?I’?\I/D4, Vo= 80 100 — mA
Segment High-level Vo=VDD-3V, SEG1~
IToLss ’ — — 5 %
Output Current Tolerance SEG7
High-level Input Voltage ViH CLK. DIN. STB 0.7VvDD | — — Y
Low-level Input Voltage Vi CLK. DIN. STB — — 0.2VDD vV
Hysteresis Voltage VH CLK. DIN. STB — 0.35 — \%
VIN=VDD, STB. o - " UA
CLK. DIN
Input Leakage Current I
VIN=GND, CLK. STB — — + HA
VIN=GND, DIN 100 200 400 HA
Supply Current Iob No load, Vin=VVDD 110 150 230 HA
Pull-up Resistor Rip DIN — 24 — KQ
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3.2.2. AC Charac

teristics 1

(VDD=4.5~5.5V, GND=0V, unless otherwise specified)

Parameter Symbol Conditions Min. | Typ. | Max. | Unit
Oscillation Frequency fosc - - 400 - KHz
. . trzma SEG1~SEG7 - - 2 us
Rise Time CL=300pF
trzm P T GRIDI~GRIDA | - - 05 us
Fall Time tThz C.=300pF, SEGn. GRIDn - - 120 us
Maximum Clock ‘ DUtv=50%
= 0 _ _
Frequency max Y 1 MHz
3.3.3v AC Characteristics 2
(VDD=4.5~5.5V, GND=0V, unless otherwise specified)
Parameter Symbol Conditions Min Typ Max | Unit
Clock Pulse Width PWcLk - 400 - - ns
STB Pulse Width PWstB - 1 - - us
Set-up Time For Data tseTup - 100 - - ns
Hold Time For Data tHoLD - 100 - - ns
Propagation Delay CLK to STB tcLk-stB CLK1—STB? 1 - - us
PW.STB
STB \
CLI-ETE
PWCL[.; PV\!C‘LI-{
CLK SY /4 \ /
tseTup toLp
D X
I Pl T
Sn,-" GH ;o Pl
L
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4. Function Description

4.1, Display Mode And RAM Address
Data transmitted from an external device to AiP1616 via the serial interface are stored in the Display RAM
and are assigned addresses. The RAM addresses of AiP1616 are given below in 8 bits unit.

2R (BB |B R R
@0 |2 |8 |0 |0 X | X | X | X | X | X | X |x |x
xXHL (low 4 bit) xxHU (high 4 bit) xXHL(low 4 bit) xxHU(high 4 bit)

Bo\Bl\Bz\Bs 84\85\86\87 30\31\32\33 84\55\86\87
00HL 00HU 01HL 01HU GRID1
02HL 02HU 03HL 03HU GRID2
04HL 04HU 05HL 05HU GRID3
06HL 06HU 07HL 07HU GRID4

Note: When power up, first transfer data to RAM, and then setup display on.

4.2, Commands Description
Each time the STB port changes from HIGH to LOW, the first byte sent into the circuit from the DIO port
is used as a command input, and the second byte is used as data input. The upper two bits in the command
are used to distinguish different commands.
B7 B6 Commands
Display mode setting commands
Data setting commands
Display control commands
Address setting commands

PRI, O|O

R IO |O

If STB is set to HIGH during command or data transmission, serial communication is initialized and the
command or data being transmitted is invalid (the command or data previously remains valid).

4.2.1, Display Mode Setting Commands

The Display Mode Setting Commands are used to set the number of selected drive segments and grids.
When the command is executed, the display is forced to close. To redisplay, the display ON/OFF
command “ON” must be executed, the above situation does not occur.

MSB LSB

B7 | B6 | B5 | B4 | B3 | B2 | BL | BO Display Mode

0 0 Not relevant, write 0 0 0 7segments, 4grids
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4.2.2. Data Setting Commands
The Data Setting Commands executes the Data Write or Data Read Modes for AiP1616, B1, B0 cannot set

01 or 11 or 10.
MSB LSB

B7 B6 B5 B4 B3 B2 B1 BO Function Description
Data write & . .

0 1 i i 0 0 read mode Write data to display

. mode
setting

0 1 Not relevant, - 0 - - Address mode Auto increase

0 1 write 0 - - - settings Fixed address

0 1 0 - - - Normal mode
TEST mode -

0 1 - - - Test mode (internal use)

4.2.3. Address Setting Commands
Address Setting Commands are used to set the address of the display register. If the address is set higher
than 07H, the data is ignored until a valid address is set. When power is turned ON, the address is set at

O00H.
MSB LSB
B7 B6 B5 B4 B3 B2 Bl BO Address
1 1 0 0 0 0 00H
1 1 0 0 0 1 01H
1 1 0 0 1 0 02H
1 1 Not relevant, 0 0 1 1 03H
1 1 write 0 0 1 0 0 04H
1 1 0 1 0 1 05H
1 1 0 1 1 0 06H
1 1 0 1 1 1 07H

4.2.4, Display Control Commands

The Display Control Commands are used to set the display switch and display brightness adjustment. This
circuit has 8 levels of brightness for adjustment.

MSB LSB

B7 B6 B5 B4 B3| B2 | Bl| BO Function Description

1 0 - 0 0 0 Pulse width 1/16
1 0 - 0 0 1 Pulse width 2/16
1 0 - 0 1 0 Pulse width 4/16
1 0 Not rglevant, B 0 1 1 Di_mming Pulse width 10/16

write 0 quantity settings -

1 0 - 1 0 0 Pulse width 11/16
1 0 - 1 0 1 Pulse width 12/16
1 0 - 1 1 0 Pulse width 13/16
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0 - 1 1 1 Pulse width 14/16
0 0 - - - . Display off
5 1 - - - Display off/on Display on

4.3, Serial Communication Format
Data is locked into the IC at rising edge of CLK

sTB | [

CLK 1 2 3 4 5 6 7 8

DIO XbOXb§1Xb§2Xb§3Xb§4><b§5><b§6><bé7><

4.4, The Serial Data Transfer In The Applications
4.4.1, Address Increasing Mode

sTB | | l l [

cue LU UL TR UULUTT YU U we—

DIO  |commandl || Command2 |[ Command3 || Datat || Data2 | | Datan  |[ Command4 |
where:

Command 1: Display mode setting command
Command 2: Data setting command

Command 3: Display Address setting command
Data 1 to n: Transfer display data

Command 4: Display control command

Address:Building B4,NO.777 Jianzhu Road,Binhu District,Wuxi City,Jiangsu Province 7
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4.4.2. Fixing Address

sT8 | l l [ l [

S A

DIO  [commandi || Command2 || Command3 | Dati | | Command4[| Datan  [| Command5 |
where:

Command 1: Display mode setting command
Command 2: Data setting command
Command 3: Display Address 1 setting command

Data 1: Display data written to the Command 3 Address
Command 4: Display Address N setting command

Data n: Display data written to the Command 4 Address
Command5: Display control command
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4.5, Initialization Flowchart

Start

A J

Display Mode
Setting Command

A J

Data Setting
Command

A J

Display Address Initialize Setting
Setting Command

A J

Clear Display RAM
(Write 0 to All RAM)

A J

Display Control
Command

Main Program

Note:

1. The display mode setting is used to select the number of segments to drive the display screen, which
needs to be selected according to the actual hardware connection of the user, generally only set in the
initialization part.

2. The content of the RAM displayed when the IC is powered on is not fixed, in order to prevent the user
from turning on the display first. It is recommended to clear the RAM before turning on the display.
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5. Typical Application Circuit And Application Note

w w2 v w w1 w2 2

e} ey [e] m o es] s}

0 =] [ ] [ =] 0

—_ b [ . wn f=2 ~1
I L [ [ L

TR TR T T T T
"y " " "\ ")

wo | TPl Pl Pol Pl Yol S
& & & Q & & &

%Zx:« T %Zx;« T %sz« T %Zx:«

GRID1

GRID4

BIN R4 ,,, 220R I [N GRID] |16 GRIDI
RS " 220R 2 153__GRID2
CLK W SSR 1 CLK GRID2 77—
STB STB GND |I-GND
VDD |+ - 2 | vbp GRID3 2 GRID3
s SEG1 5 12__GRID4
N IR A —=—=2_- _ SEG| GRID4 ——0="
Cl=—C2==C3 C4=—C5 SEG2 6 | oren SEG7 | 1L__SEGT
101 | 101 101| 10uF} 104 SEG3 7 ) ! 10 SEG6
' SEGI 8 | sron Spoe [0 SEGS
- — SEG4 SEGS
GND GND AiP1616
Note:

1. The filter capacitance between VDD and GND should be close to AiP1616 to enhance the filtering
effect.

2. In order to improve the anti-interference ability of the circuit, the communication port is suggested to be
connected according to the above diagram, and the specific parameters can be adjusted according to the
actual needs.
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6. Package Information
6.1. DIP16

—

2JL s

N Y Y P
D 4

O

PR ANANARAT ANN

Symbol — Dimensions (mm) —
A2 3.20 3.60
Al 0.51 —
A 3.60 5.33

L 3.00 —
b 0.36 0.56
B1 1.52
D 18.80 19.94
El 6.20 6.60
2.54
0.20 0.36
eB 7.62 9.30
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6.2. SOP16
B D
r \ A | )
il #%&% 1L
AT A2 JJ&
] ! ! HHHH
- -
Dimensions (mm)
Symbol Min. Max.
A 1.35 1.80
Al 0.10 0.25
A2 1.25 1.55
b 0.33 0.51
c 0.19 0.25
D 9.50 10.10
E 5.80 6.30
El 3.70 4.10
e 1.27
L 0.35 0.89
0 0< 8<
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7. Statements And Notes
7.1, The name and content of Hazardous substances or Elements in the product

Hazardous substances or Elements
Cadm
Mercur

Lead |y ang | ium ?netxaval Polybro rPnC:L);?go Dibutyl | BUYIPe | Di-z-et | e

and and | oY hthala | "2V hylhex
Part name mercur | mi | chromiu | minated | d phthala | bhthala | tyl

lead y um m biphenyl | biphen | t© te yhthala phthala

€ompou | compo compoun| s yl f te

nds unds comp = g ethers ¢

ounds
Lead
frame [} (@] [0} (@] @] (@] (@] o (@] o
Plastic
. 0] o 0] o 0] o o o o o

resin
Chip o o o o o ) o o o o
The lead o o o o o o o o o o
Plastic
sheet o o o o o o o o o o
installed

o: Indicates that the content of hazardous substances or elements in the detection limit
explanatio of the following the SJ/T11363-2006 standard.
n x: Indicates that the content of hazardous substances or elements exceeding the SJ/T11363-2006

Standard limit requirements.

7.2~ 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. 1-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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