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1 Overview

DP3254 Is a 16-channel low-transition PWM constant current drive chip designed for LED display. The
high-precision current generating circuit technology is integrated, the current error between the chips can be
controlled within 2.0%, and the low gray high brush mode is added to improve the low gray refresh rate. And
integrated with a variety of exclusive technology to improve the display effect of the LED display, which can
bring more improvements to the display screen.,

2 Features frame rate (7680Hz)

® Optimize the display status

® Power supply voltage range: 2.6~5.5V - Improve the low-gray uniformity
® Operating temperature range: -40°C ~85°C - Improve the first line of partial darkness
® Scanrange: 1~32 scan, any adjustable phenomenon
® 16 constant current output channels - Improve the phenomenon of the ghost
® Support for no external resistance mode shadows
® Constant flow output range - Improve the high and low grey coupling

- 05mA~18mA (Vou,=0.3V) - Improve cross-plate coupling

- 05mA~25mA (Vy,:=0.45V) ® Integrated PLL produces in-house GCLK with a

lower EMI
Packaging form: QSOP24 / QFN 24
Excellent ESD features

® Inter-channel current error
- Typical value: £ 1.2% Maximum value: * L4
2.5% (Vout=0.45V)
® Inter-chip current error
- Typical value: + 1.5% Maximum value: +
2.0%

® High gray independent refresh, no black field 3 Appllcatlon Fields
between frames ® High refresh rate LED video display
® lLow gray and high brush: low gray supports ® One color two color full color LED display
1~8 times display frame rate ® High-density small-spacing LED light board
® The imum refresh rate supports 128 times display
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DP3254 A Schematic diagram of the typical application
2023/11/14 www.depuw.com 1

DP3254 REVO0.3_EN

The content of the document is a trade secret, without permission, any organization or individual shall not
copy and spread in any form!



”? =T DP3254

” DEVELOPER MICROELECTRONICS

DP3254 16 Channel 32 scans Low-turning PWM Constant Current Driver

catalogue
T OVEIVIEW ..ottt sasessesasessesssssesseses 1 8.1.2 Inter-channel Current Error.........cccocoecuueee. 18
2 FEATUIES ...ttt sae e sasesaees 1 8.2 Constant Flow Source linflection Point........... 19
3 Application Fields 1 8.3 Adjust The Output Current By Using The
4 Product DesCription .........ocoeeereeeereereenenesereeseesessesesessenns 5 External Resistance 20
5 Circuit Schematic Diagram .........ooooveeeeeneeneerenessennennes 6 8.4 The No-resistance Mode Adjusts,The Current
) o By A Register........rinee S N 20
5.1 Input-output equivalent circuit.......ccoceeureuncenee 6
9 Typical Display Effect Pattern 21
5.2 Internal Circuit Block Diagram.........ccccoecveereuuncn. 7
9.1 Display Effect...al b b 21
6 Parameter LiSt.......coneeneeecnecnenneeeciecssesneeseeenns 8
9.1.1 Remave The'Open Circuit Break Point
6.1 Maximum Limit Parameter 8
Cross 21
6.2 ESD Grade.......ccicsc i 8 )
9.12'High and Low Gray Interference and
6.2.1 Contact ESD ... 8

Coupling Display Bad Effect Optimization....... 21

6.3 Electrical Characteristics (VDD=3.5V~5V, 9.1.3 Remove Ghostiness and Bandless Lighting

Ta=25C) A Effects 22
6.4 Dynamic Characteristics (VDD=3.5V~5V, 10 Directive and Register 24

Ta=25°C) 11
10.1 Register INStructions ..........oceeeveereveereerereneenenen. 24

7 Test Circuit Diagrams........cccveveeveeees il e 13
10.2 Data Command........ccccoeveererereereneeneereeresesenees 24

7.1 Test CircuUit T ccreeecrees Mo 13
10.3 Single/Double Mode Switch........ccocvererenneee. 24

7.2 Test CIrCUit 2. fedeln Y 13
10.4 Write Register 26

7.3 Test Circuit 3£ 0 N 15 ) ) )

10.5 Sending Mode of the Register Signal........... 26

TATest CirCUIL 4l e 15
10.6 The ROW Signal Transmission Mode............. 27

7.5 TESTCIFCUIL 5. 16
10.7 The PWM Display Mode 28

7.6 TSt CIMCUIt B..eeeeeenceceecencieeienereeseeecisenesessneanns 16
10.7.1 General Frame Synchronization Mode. 29

7.7 TeSt CIFCUIL 7 cueeeeeencecenciecienreeseeaecssenesesaneenens 17

10.7.2 High Gray Data Refresh Frame

8 Typical Feature Diagram 18 Synchronization Model Independently............. 29

8.1 Constant Current Source Accuracy Test Chart18 10.7.3 High-gray data Independently Refreshes

8.1.1 Inter-chip Current Error........cccoveveereeeenenee. 18 Asynchronous Mode 29

2023/11/14 www.depuw.com 2

DP3254 REV0.3 EN

The content of the document is a trade secret, without permission, any organization or individual shall not
copy and spread in any form!



ma e BB

DEVELOPER MICROELECTRONICS

"
Ted

DP3254
DP3254 16 Channel 32 scans Low-turning PWM Constant Current Driver

10.7.4 Low-grey and High-brush Mode............. 29
10.8 Relevant Configuration of PWM Display..... 30

10.8.1 Row Scan Number Configuration........... 30

10.8.6 Calculated the Display Time for Each

SPOLS oottt 31

10.8.2 Line gray-scale Series Configuration.....30
10.10 REGISTON .. 33

10.8.3 PWM Display Packet Configuration.......30
_ ) 11 Encapsulation Cooling power (Pp)...& 5 % eeenene. 35

10.8.4 Internal Grayscale Clock Configuration 30
12 Load Terminal Voltage (VLED) 36

10.8.5 PWM Gray Series & Gamma Generation31
13 Encapsulation information 37
14 Official Announcement 39

2023/11/14 www.depuw.com 3

DP3254 REVO0.3_EN

The content of the document is a trade secret, without permission, any organization or individual shall not
copy and spread in any form!



7
Ted

= fnll EB F
o

I =]
DEVELOPER MICROELECTRONICS

DP3254 16 Channel 32 scans Low-turning PWM Constant Current Driver

Revise the history

DP3254

edition Revised date Revised Revised content
V0.1 2023.07 Wang Mei | The initial version
V0.2 2023.08 Wang Mei | Modify the instructions and the registers
V0.3 2023.11 Wang Mei | Modify the QFN encapsulation pin definitions
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4 Product Description

® The pin definition

¥ = a Z 2 o
- = ~
GND|[ ! O 24 |VDD d 2 g 32 2 =
SDI| 2 23 |REXT
CLK]| 3 22 1SDO LE | 12? . 23 22 21 20 128 OUTIS
LEL1] ZLIROW OUTO 2 17 oOUT14
OUTo0| 5 20 |OUT15
OouUT1 3 16 OUTI13
OUT1[ 6 QSOP24 19 JOUT14 QFN24
ouT2 4 15 OUTI12
ouT2| 7 18 |OUT13
OUT3[ 8 | 17 JOUT12 ouT3 | s 14 OUTI1
OUT4[ 9 6 JOUT11 oUT4 67 e o 10 1 1213 OUT10
OUTS[ 10 15 JOUT10 A S O 0 O 0 A 0
OUT6[ 11| 14]0UT9 g = E 2 g g
S © © © o© ©°
OUT7[ 12 13 |OUTS

QSOP24 Pin definition diagram The QFN 24 pin definition diagram

® Feet instructions

QSOP24 Pin The QFN 24 pin Feet name Feet instructions
number number

1 10 GND Chip ground end

2 23 SDI Serial data input side

3 24 CLK Serial clock input end
The latch end of the data and instructions, and

4 1 LE different LE lengths represent different
instructions

5~20 229,_11~18 OUTO~OUT15 Constant flow output

21 20 ROW Change the line signal

22 19 SDO Serial data output side

23 21 REXT Connect external resistance

24 22 VDD Chip power end

® Product order information

product name Packaging form manner of packing Quantity / plate Wet sensitivity
level
QSOP24 braid 4000
DP3254 QFN24 braid 5000 MSL=3
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® Product marking

& Dp3254 N

o OOXXX & yxxxx

QSOP24 QFN24

DP3254 The name of the product
XXXXXX Represents the product lot number

5 Circuit Schematic Diagram
5.1 Input-output equivalent circuit

SDI, CLK, LE, OE input end SDO output end

73 i

INPUT © LS —D_ SDO

O VDD

VDD o©

GND*~o + : *—O GND
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5.2 Internal Circuit Block Diagram

i Coupling&ghost i
| BANDGAP — optimization i
| Black screen |
| Generation Reference - !
| energy saving '
] ouTO
REXTE——» current —HZ:
; (I-GAIN range — l oUT!
| adjust -20%~200%) Oge” cireurt - :
| etection '
| S [——mout2
: s !
| 2 |
i o 2 i
! o PLL Frequency PWM generating circuit S 8 :
| . o] ) |
: doubling c i
| - o :
| = |
| g |
| 3 ——mout13
! Setting Register 2 i
| ; , SRAM > 0UT14
i X i
| —» 0UT15
ROW g—b—ﬁ 16 i
E Protocol analysis DataMappi i
|Z, > atamMa N !
LE : J> processing o B |
: A i
CLKE— 7, 16
| 16 BIT shift register ;: SDO
SDI 0 Ilr E
A Schematic diagram of the internal circuit
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6 Parameter List

6.1 Maximum Limit Parameter

project symbol rating unit
supply voltage Voo 0~55 \"
output lo 25 mA
input voltage Vin -04 ~ Vpp+0.4 Vv
Output tolerance voltage Vourt 11 Vv
clock frequency Fek 25 MHz
working temperature Topr = -
Storage temperature Tsig -55(%, 150 °C

All the voltage values are based on the chip ground end (GND) as the reference point, and the test
temperature of the maximum limit parameter is 25°C.

The actual working conditions exceeding the specified value may cause permanent damage to the
components; the actual working conditions falling slightly below the maximum value and working for
long hours may reduce the reliability of the components. Fheabove is only partially specified values, and
this product does not support functional operation under,6ther conditions than the specification.

The highest welding temperature of the table paste,product shall not exceed 260°C. The temperature
curve shall be set by the factory according to the(J-STD-020 standard, refer to the actual factory and the
manufacturer of the tin paste.

6.2 ESD Grade

6.2.1 Contact ESD

represent
" least . crest i
symbol condition ative unit
value value
value
Human Discharge OUTn Pin-GND - - - kv
v Model (HBM)' OTHER Pin-GND - - - kV
€0 machine model OUTn Pin-GND - - - kv
(MM)? OTHER Pin-GND - - - kV
® [1] The'lowest HBM model ESD voltage of all the pins meets the Class-3B standard in the JEDEC JS-001-
2017 file.
® [2] The lowest MM model ESD voltage of all pins meets the Class-C standard for the JEDEC EIA / JESD22-
A115C file.
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6.3 Electrical Characteristics (VDD=3.5V~5V, Ta=25°C)

repres
. symbo test o least entati crest )
project o test condition unit
| circuit value ve value
value
Vpp=5V,Rexr=1K
VR TT - 1. 5 \Y
- IGAIN=100%,T,=25°C >33
VR_LT Vop=5V T,=-40°C - 1.56 - Vv
REXT voltage 1 Rexr=1K
characteristic VR_HT IGAIN=100% T,=85C - 1,495 - v
VR LV Ta=25°C Vpp=5.5V - 1.535 - v
Rexr=1K
VR HV IGAIN=100% Vpp=2.6V 2 1.521 - Y
VOUT1 VDDZS.OV IOUT=18mA - 350 - mV
Rexr=1k
Voura BT IOUT=9mA - 290 - mvV
Turning point
Constant flow Output VOUT3 ) level O IOUT=45mA - 260 - mV
inflection point Vours Vop=5.0V ,|(I0UT=18mA - 460 - mV
Rexr=1k
Vours T IOUT=9mA - 390 - mvV
Turning.peint
VOUTG levell IOUT=4.5mA - 360 - mV
Constant current IOUT ) Tdrning point level 0 0.5 - 18 mA
source output range | |OUT1 Turning point level 1 0.5 - 25 mA
Interchi tput
nterchip outpu DCHIP 2 VDS=0.6V — 15 | +20 | %
current error
Interchannel output
DCHL 2 VDS=0.6V — +1.2 +2.5 %
current error
Constant current %A
error / VDS, the V°D S 2 VDS=0.3~3.0V — — +1.0 | %V
variation amount
Constant current %/
2 VDD=3.5V~5.0V — — +10 | %
error / \/DDwvariation VDD o
Output volt tth
utpu V‘Z_)ljge A Voo 2 OUT0~OUT15 03 . Voo | V
high
i IOH — -22 — mA
0w | | |5 oo
low level IOL — 23 — mA
output high | on 4 IOH=-TmA 46 — — v
level level
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low level | VOL IOL=1mA — — 04 \Y
High-level logic input
igh-level logic inpu Vi, i 0.7%Vop i Voo y
voltage
Low-level logic input
ow-level logic inpu vy, i GND i 0.3Vop y
voltage
P I t
0\(/\\,/;;; l:zgs{acnuc:;n Rext=3K, white screen
(White screen power Ibp1 IOUT = 6 mA, with a refresh - 4.69 - mA
. b rate of 3,840
consumption)
Rexr=3K, black screen
Ibp3 IOUT = 6 mA, and the - 2:95 - mA
Power sUbblY current performance is preferred
w
(with l:epsl,ci)s%clanuce) Rexr=3K, black screen
IOUT = 6 mA, and the low
(Black screen energy- lopa .. 2 1.29 - mA
. power consumption is
saving power
consumption) preferred
Rexr=3K, black screen
Ibps IOUT = 6 mA, with,vefy low - 0.68 - mA
power consumption
P I t .
(White screen power lop1 IOUT = 6_mA,\with a refresh - 4.26 - mA
) b rate of 3,840
consumption)
blank screen
Ibp3 JOUT = 6 mA, and the - 2.88 - mA
performance is preferred
Power supply current
(no resistance) blank screen
IOUT = 6 mA, and the low
(Black screen energy- Iopa . - 1.45 - mA
. power consumption is
saving power
consumption) preferred
blank screen
1505 IOUT = 6 mA, with very low - 0.79 - mA
power consumption
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6.4 Dynamic Characteristics (VDD=3.5V~5V, Ta=25°C)

repres
. o . least | entativ | crest .
project symbol test circuit test condition unit
value e value
value
The CLK-SDO
TPHL - 15 - ns
delay
The CLK-SDO
TPLH - 15 - ns
delay VDD=5V,
The CLK-SDO FDCLK=12.5MHz
TPHL 1 - 25 - ns
delay ;
The CLK-SDO
TPLH 1 - 15 - ns
delay
Constant current
o TR - 65 - ns
output rise time IOUT=10mA,
Constant current AVOUT=3V
. TF - 50 - ns
output drop time

SDI X X

Trru Trm
| | | |
CLK 50%" ' 50%| !
— Ik—>:
| |
SDO b Foos L Vs
> !
Tr Tr

Time-series waveform diagram of single along transmission sequence
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SpI X X

LE
Teom | Trrrt |
I
L
CLK x| N~ N7
—
I
SDO Lo N
| | |
Tr Tr
el
OUTn ) g
| 10% 10647 |
Lo Lo
Wwaform pattern of double transmission sequence
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7 Test Circuit Diagrams

7.1 Test Circuit 1

® External resistance voltage

J— J_ CL=10pF

R

SDI VDD
OUTo
CLK
SIG
LE
ROW OUT15

REXT GND SDO

iv

A Schematic diagram of the test circuit 1

7.2 Test Circuit 2

® Constant current output inflection, point'voltage & corresponding inflection point current (in open
circuit detection state)

VDD—— l CL=10pF
A4

SDI VDD
OUTO

CLK

S1G
LE
ROW OUT15
REXT GND SDO C
Dy
vouT L
Rexr
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A Schematic diagram of the test circuit 2
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7.3 Test Circuit 3

e |OH, IOL
I VDD TCL—IOpF

SDI VDD

ouTo
CLK

SIG
LE
ROW OUT15
REXT GND SDO

IOHl TIOL
I VDD

A Schematic diagram of thejtest circuit 3

Rexr

7.4 Test Circuit 4

e VOH, VOL
VDDi_ f CL=10pF
SDI VDD
OouTO
CLK
SIG
LE
ROW 0UT15
REXT GND SDO
Rexr %: ? I %
A Schematic diagram of the test circuit 4
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7.5 Test Circuit 5

e VIH, VIL

Vi=0~5V
V||‘=5"\’OV

1

VDD J_
1

8

——

SIG

A Schematic diagram of the test circuit 5

7.6 Test Circuit 6

® source current

— LE

L=10pF

SDI VDD
0oUTO
— CLK
—— ROW 0UT15
REXT GND SDO
CHl CH2 CH3 CH4
Rexr 0SC
GND
~

¢ 1

VDD'J; :L:

SIG

A Schematic diagram of the test circuit 6

SDI VDD
CLK
LE
ROW
REXT GND

0UTO

OUT15

SDO

RHXT
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7.7 Test Circuit 7

® dynamic characteristis

v])])IJ7 ll CL=10pF

— SDI VDD

OUTO
—— CLK

SIG
—— LE
—— ROW O0UT15
REXT GND SDO
|

CHI CHz CH3 il
Rex 0SC
GND

A Schematic diagraratofithe test circuit 7
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8 Typical Feature Diagram
8.1 Constant Current Source Accuracy Test Chart

8.1.1 Inter-chip Current Error

Average value of the channel current—All chip channel average values

Interchip current error = -
P All chip channel average values

Inter-chip consistency

i___l ||IIII_
< RN

03& @\m oo ,\'\x b‘i\“ @\% \
O P Y R S 3 V N
x/\ CENGEN R 9‘.0 o %\ /Q~\QQ\Q§/\Q%\Q>\QQ>\ %\/o)\/\/x\/%
., ., v . Y NN NP P\ NS R PN
@%\%\@@M\\\@W\\Mﬁ\w@\““ G T S S O P
N N”\Q T F PSS E R QQ P QV RN

%\\%\mu\&m\m%mm\ Q p
WP B NI P & @

8.1.2 Inter-channel Current Error

Imax—Imin
Inter-channel current error =———————=
Imax+Imin

Non-consistency between the channels

_-lllll‘l IIIII-
B S %\%\m\mm\

A A P S A S E e
@%b/\”%%q&i‘f@fﬁ’@v\,

O o
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) " 5 St A Y S N S ar )
&> > & E O A S S A A
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8.2 Constant Flow Source linflection Point

When applying DP3254 to LED display design, the current difference between channels and even between

chips is minimal. This is derived from the excellent constant current output characteristics of the DP3254:

® The maximum current between the chip channels is less than + 2.5%, while the maximum current error
between the chips is less than + 2.0%;

® When the load end voltage (V out) changes, the stability of the output current is not affected, as shown
in the figure below:

20 18mA
! 9mA
=——)4. 5mA
15
= //
-}
—
5 —
0 % . I . I . ] \ I
0.0 0.2 0.4 0.6 0.8 1.0
VOUT (V)
Association curve between IOUT.and VOUT at low turn, VDD=2.6V-5.5V
20 18mA

§ 9mA
/ — 4. 5mA

T0UT (mA)

N N 1 L | N | N |
0.0 0.2 0.4 0.6 0.8 1.0
VOUT (V)

The relationship curve between IOUT and VOUT at not low turn, VDD=2.6V-5.5V
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8.3 Adjust The Output Current By Using The External Resistance

The output current value is calculated as follows:

= <, 20% IGAIN 200%<

R in formulagyrls the ground-to-ground resistance value of the 23PIN REXT port of the chip. For example,
when the current gain IGAIN = 100%, RexrAt = 1 kQ, the output current value of 18 mA can be obtained by
calculating the formula.

40t
35T

IOUT (mA)

O L i i L L L i s L L L i i L L L M L
0O 1 2 3 4 5 6 AN 9 10 11 12 13 14 15 16 17 18
Rext (KQ)

IGAIN=40Q%, “\RexrThe relationship curve with lout

8.4 The No-resistance'Mode Adjusts The Current By A Register

The output current value is calculated as follows:

lout=[70uA+0.4uA*(reg0x0f<6:0>-16)]*reg0x08 <7:0>*(1+0.5*regOx0b <5>)
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9 Typical Display Effect Pattern

® The specific display effect will be affected by the lamp plate conditions and register parameters, and the
following test results are only of reference significance.

9.1 Display Effect

9.1.1 Remove The Open Circuit Break Point Cross

The following is a comparison of the display effect before and after removing the opeh, ¢ircuit broken
cross. You can see:

® The chip performs the function of removing the open bad point cross, which can remove ‘the bad point

" ° . . . b % s - S " . .

Show the effect before removing the open break ~ Show the effect after removing the open break

point cross point cross

9.1.2 High and Low, Gray Interference and Coupling Display Bad Effect

Optimization

The following figure, shows'the optimization effect of high and low gray interference and coupling display. It
can be seen that;

® Neithergthelow gray coupling between black block and white block can be felt.

® Thelchip showed a good display effect.

2023/11/14 www.depuw.com 21
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i %4@“}1-%
Emfgéﬁf; 3
T
i
i
Black block low-grey coupling test shows the The white block low"gray coupling test showed the
effect effect

9.1.3 Remove Ghostiness and Bandless Lighting,Effects

Below is the removal of ghosting and bandless lighting effectthat.can be seen:

® Inclined scanning under the ghost, text ghost and othgf'proeblems can not be observed.

® Highlight block with bright, oblique scan superimposed highlight block with bright test shows very
good results.

The oblique sweep ghost test showed the effect
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The highlight block with the highlight test shows The oblique scan stackshighlight block highlight
the effect test to show the effect
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10 Directive and Register

10.1 Register Instructions

Directive name LE description
DATA _LATCH 1 Locch 16bit data to SRAM
DDR 2 Enter double-along mode
VSYNC 3 Update the display data
WR _CFG 5 Write register
PRE_ACT 14 Write enablement
SDR 15 Enter single-along mode

10.2 Data Command

The order of data Line channel
sent
1 Line 0 Channel 15 (OUT15)
2 Channel 14 (OUT14)
16 Channel 0 (OUTO)
17 Line 1 Channel 15 (OUT15)
18 Channel 14 (OUT14)
32 Channel 0 (OUTO)
497 Line 31 Channel 15 (OUT15)
498 Channel 14 (OUT14)
512 Channel 0 (OUTO)

10:3/ Single/Double Mode Switch

1. SDI data were sampled along the CLK ascending edge in the single mode, and SDI data were sampled
along both CLK ascending edge and descending edge in the double mode.

2. The OE signal width was fixed with the CLK ascending edge count
The odd and double edge mode switch instruction needs to be sent once after the power-on.

4. If you need to power up into the single edge mode, you need to send the instructions shown in the
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figure below

The 15 DCLK edges (rise + down) are set to SDR
If you need to power up and enter the double edge mode, you need to'sénduthe instructions shown

in the figure below

i

|

|

\ I
L I

RS

l
€2 DCLK- >

) I

The 2 DCLK'aseending edges were set to the DDR

1. If the customer needs to adjust the odd and even edge during the debugging process
If you are already in the” double edge mode and you need to enter the single edge mode, send the

instructions in the follewing figure

The 15 DCLK edges (up + down) are set to SDR

If you are already in the single edge mode, you need to enter the double edge mode
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Not ir.-.e l |

:
) ) |
—_ ]

< -2 DCLK- P

2 DCLK ascending edges in single edge mode were set to DDR

10.4 Write Register

PRE _ ACT is sent first, then WR _ CFG is executed. LE is the width of 5*DCLK, the 8bit is the register
address bit, and then the 8bit is the data bit of the corresponding register address.

for instance:

{A7, A6, A5, A4, A3, A2, A1, A0} = 8" b0000 0111;

{D7, D6, D5, D4, D3, D2, D1, D0}=8" b1001_1101;

That is, the register 0x07 (8 'b0000 0111) is set to.8' b1001_1101.

10.5 Sending Mode of the Register Signal

The specific driving mode is as follows:
VSYNC —PRE_ACT—+P4¢— WR_CFG— P 4—DAT_LAT— P

DCLK LJ1_[ ...... ]_FIJTL[ ...... ]_rlj_LJT_FIJTLI ...... ]_[1J‘LJT_F1JTLI1_ ......

LE _’ ............ 1L - __ Tl -
P, * el o T T

As shown in the figure'above, the order of instructions and data in each frame:
1. transmit by.radio VSYNC.

2. Send.the.PRE _ACT.
3. Send'the WR _ CFG, and write to the register configuration. Each frame can write a register value of

only/one address, and 15 frames can refresh all registers (a total of 15 valid register addresses) to
save configuration time.

4. Send DAT _ LAT several times and write the display data with SDI.

5. The number of data sent is 16 bits.
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10.6 The ROW Signal Transmission Mode

DP3254 The integrated GCLK generation circuit changes the OE signal of the universal constant current
chip to ROW signal and uses ROW
The rising edge of represents the beginning of a row, where there are two types of ROW:

1. W12: The high level width representing ROW is the width of 12 DCLK

2. W4: The high level width representing ROW is the width of 4 DCLK

X Group 0 >

X Group x (x#0) >
X Lo X Linet X Line2 et
W4 W4 W4 W4

[ [ [T L e | |

As shown in the figure above, when sending ROW,signals, only the line 1 (Line 0) of group 1 (Group 0)
needs to send W12 ROW signal, and other ROW signals are sent according to W4.
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10.7 The PWM Display Mode

DP 3254 Four PWM display modes are integrated in the tablet:
1. General frame synchronization mode; 2. Independent refresh synchronization mode of high gray data;
3. High gray data independently refresh the asynchronous mode; 4. Low gray and high brush mode

ﬂ;lp =T DP3254

1. Universal frame synchronization mode

_I_I VEYNC I—I VEYMNC

—— —

f Group0 M Group1 M Group2 M  --eee- % Groupn ﬁ xﬁ Group 0 ¥
-

— e —

The mumber of displyy groups is automastically configured for the control card Mot display. wait for VSYNC
Mumber of groups { rounded) = frame penodfdeplay ime of a group

Disolay tme of a eroun = dizolayv pme of a row * number of ross scanmed

one Line display time = {{Z+reglx0s [7-4] + 2+{regl0s [20] +1) +4={reghd4 [&0] +1) )/ {regeoos[20]) +break ime+

2. High gray independent refresh synchronization mode

VEYNG VEYMNC
_ 7| [
f Croupd ¥ Group1 X Groupz ¥ e X Groupn X Growpo ¥ Growt1 X

The number of dsplay groups is automateslly configured For the control card

Mumber of groups { rounded) = frame penodfdeplay ime ofa group

Dhisolay bme ol a eroun = dsolay bme of a row * number ol rows scanamed

one Line display time ={{2+regl=05[7-4]+ 2+ reg0x 05[2:0] + 1)+ 4={reg o0 46-0]+ 1))/ (regmods [2:0])+ break time-

3. High gray independent refresh asynchronous mode

_I—I VSYNC M VSYNC
f Group0 M Group1 Y Group2 X = e W Groupn-2 X Groupn1 X Groupn ¥ Group D

The number of groups displayed 1= mamally configuned {the default is 64 groups)

.l:'l:-'r||4|'| tarme of o Eroup = display time ofa row * numbsr of rows scanned

one Line display time ={{Z*reglx05[7:4] + 2+ regi0s [200] +1) +4={regoid [6:0] +1))/ (reginos [2-0]) +break time

4, Low Ash Hight Brush Mode+

_J-l VSYNC ﬂ VSYNC

——

i Group 0 H Group 1 } ----H(Grmg-nx Graupl x&mm} LLLELE X% Gmupn hf \ﬂ Gnupﬂ X

Mot Display wait for WS N C

one Line display time = {{2+reglx05[7: 4] + 2+{regl0s[2: O] +1) +4={regndd [& d +1)) [regixdE[2:0]) +break time-

Display time of one group=display one line time * numbers of scan

The numbers of group manually configured {defaul value is 64)

Hight brush rata {int)= frame period/all groups display time-

Between adjacent WEYNC it need send rows number = high brush rate sgroup= scans {In the illustration the highbrush rate is 2 <

2023/11/14 www.depuw.com 28

DP3254 REV0.3 EN

The content of the document is a trade secret, without permission, any organization or individual shall not
copy and spread in any form!



”p =T DP3254

” DEVELOPER MICROELECTRONICS

DP3254 16 Channel 32 scans Low-turning PWM Constant Current Driver

10.7.1  General Frame Synchronization Mode

Working mode and related configuration are:
1. Configure reg0x0c [7:6] = 0 and set PWM display mode to universal frame synchronization mode
2. The number of DCLK in each line is calculated according to Eq
3. Configure the number of data groups, reg0x03 [6:0] = refresh rate / frame rate-1 (maximum of 128
sets of data supported, exceed 128 cluster register)
3. Line 1 (Line 0) of Group 1 (Group 0) is displayed after the VSYNC
4. Data display for the current frame is stopped until the arrival of the next VSYNC

10.7.2 High Gray Data Refresh Frame Synchronization' Model

Independently

Working mode and related configuration are:

1. Configure reg0x0c [7:6] =2, and set the PWM display mode to refresh the\frame synchronization
mode of the high gray data independently

2. Calculate a set of display time = frame period / (refresh rate / frame frequency)

3. Calculate the display time of a row = a set of display time /mumber of rows

4. The number of DCLK in each line is calculated according te theé formula, which is satisfied by adjusting
the series of gray scale and DCLK frequency and register reg0x6 [1:0]

5. ROW is sent continuously at a fixed display frequehey. The frequency of ROW was not associated with
VSYNC

Frequency of the ROW signal = 1 / row of display:time = 1 / time between two ROW rise edges

6. Group 0, line 0, sends the ROW signal of\W{2;"and sends the W4 ROW signal in other cases

Each ROW signal (group * row scans) hassonly one W12 and cycles in this manner.

10.7.3 High-gray data-Independently Refreshes Asynchronous Mode

Working mode and related cenfiguration are:

1. Configure reg0x0c [7:6] =3, and set the PWM display mode to refresh the asynchronous mode of the
high gray data independently

2. The number of DCLK{nveach line is calculated according to Eq

The number of displayed data groups was manually configured, by default to 64 groups (reg0x03 [6:0]
=7'h3f).

3. ROW is sent gontinuously according to fixed display frequency. The frequency of ROW was not
assogiatéd with VSYNC

Frequency‘of the ROW signal = 1 / row of display time = 1 / time between two ROW rise edges

4. Group 0 row 0 sends ROW signal W12, and otherwise sends ROW signal W4 signal

Each ROW signal (group (per register configuration) * row scan) has only one W12 and cycles in this
manner. The number of times you can cycle in a frame is unlimited

5. Visual refresh rate =1 / (display time * sweeps of a row)

10.7.4 Low-grey and High-brush Mode

Working mode and related configuration are:
1. Configure reg0x0c [7:6] = 1 and set PWM display mode to low gray high brush mode
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2. The number of display groups is manually configured (the default configuration is 64 groups)
3. The number of DCLK in each line is calculated according to the formula, and the display time of one
row is calculated
. Calculate a set of display time = one row display time * number of rows
. Calculate all groups display time = one group display time * number of groups,
. High brush rate (consolidation) = frame period / display time of all groups
. Two Vsync before you need to send a high brush rate * display number of groups * scan several ROW
signals
. Line 1 (Line 0) of Group 1 (Group 0) is displayed after the VSYNC
9. The data of the current frame shows high brush times and stops the display until theiiext VSYNC
arrives
10. Visual refresh rate = frame rate * number of data groups * high brush rate =(3840,/ 7680Hz) * high
brush rate

11. The low gray and high brush mode only needs to change the ROW sigpal according to the above
steps, and the gray level does not need to be adjusted

N o vl M

(o]

10.8 Relevant Configuration of PWM Display

10.8.1 Row Scan Number Configuration
DP3254 Maximum support of 32 row sweeps, configured.as reg0x02 [5:0] = number of row scans-1
10.8.2 Line gray-scale Series Configuration

reg0Ox04 [6:0] represents the PWM displayslength of a row, the PWM display length of a row = 4 *
(reg0x04 [6:0] + 1) with maximum support of 64X4=256
For example, if the configuration line gray scale level is 128, then set reg0x04 [6:0] =7'h1f=31

10.8.3 PWM Display Packet Configuration

reg0x03 [6:0] shows groups for PWM, and PWM = reg0x03 [6:0] + 1, and the maximum number of
supported groups is 128 groups

In frame synchronizatien-mode, PWM displays packet number = refresh rate / frame rate, configuration
reg0x03 [6:0] = refresh ratey/ frame rate-1

In asynchronaus mode, PWM display groups can be configured independently (regardless of refresh rate)

10.8.4.. (Internal Grayscale Clock Configuration

DCLK WL GCLK ol PWM Generator PWM[15:0]

DP3254 Integrated PLL produces the gray scale clock GCLK, and the relevant calculation formula is as
follows:
FGCLK=FDCLK*(regOx06[2:0]+1)
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10.8.5 PWM Gray Series & Gamma Generation

PWM gray scale (maximum) * PWM display group =4 * (reg0x04 [6:0] + 1) * (regOx03 [6:0] + 1) -1

for example:

reg0x04[6:0]=7" h7f, reg0x03[6:0]= 7' h7f

PWM gray series (maximum) =4 * (127 + 1) * (127 + 1) -1=65535=16bit

Gamma can be calculated and generated according to the PWM gray scale series (maximum,value) (this
part is generated by the control card manufacturer according to its own gamma generation formula)

Up to 16bit only (low 16-bit valid)

10.8.6  Calculated the Display Time for Each Row

The display time of each row is represented by the number of DCLK, using thecalculation formula:
(2 * (reg0x05 [7:4] + 1) + 2 * (reg0Ox05 [3:0] + 1) + 1 * + 4 * (reg0x04 [6:0N\+"1)) / (reg0x06 [2:0] + 1) +
Line change time

Note: The results of the above formula are rounded up

Line break time Line break time

L Line displaytithe
s

e
A

ROW
[ LigE display time |
[* A
| |

RowStatus X X >< X ><
| I ! |
| I L J
" S 3
|[.1|}c+ E'g-ecl time [ 7 FIM display time |
| Line Shadow  |priparge | 4*{reglhx04[6:0]+1)/ (reghx06|2:0]+1) |
glimination time | time | |

[ (2% regOx08] T4 +1)42* (reghx05]3:0]+1))/ (reglx06]2:0]+1) l

10.9 Open Circuit Detection and Removal of Bad Spots

Check [remove bad points]: regOx0c[1] =1;
Do not'check [remove bad points]: regOx0c[1] =0
Open-circuit detection timing:
1. Perform open circuit detection after 3 seconds or click open circuit detection.
2. Configure reg0x02[7] =1, reg0x03[7] =0 (enable open circuit detection mode)
Configuration reg0x0b [7:5] =0 (Configure constant current inflection point to the lowest)

Configure reg0x08 [7:0] right move two bits, high fill 0 (configured output current is 25% of normal
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current)

3. Change to line 0 and stop all row signals for one frame (60ms)

4. Change the line signal, quickly scan from line 0 to the last line, and then return to line O (this step is
mainly to avoid the output channel of the driver chip).

5. Configure reg0x0c[0] =1 (open open circuit detection mode)

6. Send Row signal, that is, set ow to high, then ROW to low, high level time (400us recommended) as
the time required to detect a row, and low level time (16 DCLK recommended) as the ‘data acquisition
and latching time.

7. Change lines by scanning as many lines as step 6 does. The change time recommended alignment
with the rising edge of the ROW.

8. After detection, configure reg0x0c[0] =0 (close open circuit detection mede), reg0x0c[1] =1 (when
checked [remove bad point]).

9. During open circuit detection, LE=0, DCLK is normally sent continuously (at least 128 DCLKs are

guaranteed between two ROWs).

Set correlation régistel
3 seconds after [ hd

Step | opwn

circuit detectio|

Row Signal i
LE _I PRE_ACT LJ WR_CFG I__I WR_GFG LJ WR_CFG |_] WR_CFG I_] WR_CFG
SDI reg0g reg03 regt reglhdin regOxCe
(Bit[71=1) (Bit[7]=0) (Bit[7]=0) (bit[7:5]=0) (R EPREL4)
ROW
——E0ms—>»]

Open circuit detection

dh Note: LE t b
» O i ™% % St detection end
ample Lift the = —id—Set detectiomiv|
channel closed state rart Detects Detects Detects “Upen enabled dat
Step o fie 0 1Y line1 | Line N 7]
Tick Remove bad spots
(equalityreglx0c[1}=1)
Line Singlejo | 1|2 = N 0 0 1 N x
LE ["wr_cre [wh_cre
OeOc N
SDI [rB?tg[D]ﬂJ reglx0c[0}=0
ROW |
[—400us—P|
=16 DCLK__ &
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10.10 Register

register Register function name Register function description and default values

0x02 R: 2A G: 2A B: 2A

OPDET _EN _ A 1 is highly efficient; it must cooperate with OPDET

! OPDET_EN AT _EN A2 OPDET EN A3
6 Reserved
5:0 LINE SET<5:0> Scan lines = LINE _ SET + 1
0x03 R: 3F G: 3F B: 3F
OPDET _EN _ A 2 is low effective; cooperate with OPDET EN A
7 OPDET EN_A2 1,0PDET EN A3
6:0 GROUP SET<6:0> Show the refresh rate = REG 03 <6:0> +_1
0x04 R: 20 G: 20B: 20
7 Reserved
6:0 PWM WIDTH<6:0> Number of row GCLK
0x05 R: 34 G: 34 B: 34
73 DISSHD TIME 1<3:0> Shadqw time-level 0 ~15 levels, a total of 16 levels, the default
- - value is 0
2:0 DISSHD TIME 2<3:0> Muuation time-0 ~15, a total of 16
0x06 R: 42 G: 42 B: 42
73 DECOUP_RAT<4:0> Coupling optimization coefficient

GCLK frequéncy*doubling
0:1 Times.\frequency
2:0 PLL DIV<2:0> 1:2 Times frequency
2:3 Times frequency
34 Times frequency

0x07 R: 00 G: 00 B: 00
7 Gamma_ COARSE ‘EN Gamma coarse tuning switch-1: on 0: off
6:4 Gamma COARSE<2:0> | Gamma-0-7, a total of 8
3 Gamma_FINENEN Gamma fine switch-1: fine on 0: fine off
2:0 Gamma/FINE<2:0> Gamma fine tuning level-0~7 level, a total of 8 levels
0x08 R: 7F G: 7F B: 7F
7.0 ICAIN<7-0> The reg 08 [7:6] is the 50% progressive bit of the current gain
reg08[5:0]= round (128*IGAIN/(reg08[7:6]+1))-1
0x09 R: 60 G: 60 B: 60
7 EN_IR 0: Resistance; 1: no resistance
6:5 Reserved
4:0 DECOUP 1<4:0> Coupled optimization level 1-0 to 31, a total of 32 levels
0x0a R: BE G: BE B: BE
76 DECOUP ENHANCE<1:0> Coupled optimization enhancement rank — successively weakened
- from O to 3
5 Reserved
DISSHD EN Muuation rating switch-on: 1 off: 0
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3 DECOUP EN Coupling optimization switch
21 PIT OPT<1:0> I?:ow gray point optimization-0 ~3, a total of 4 levels, default level
0 LG ENHANCE Low gray display effect enhancement switch
0x0b R: 28 G: 30 B: 31
Constant current output inflection point level
0: Low turn (0.18 V-0.3 V) corresponds to the current range of 0.5
7:5 CORNER <2:0> mA ~ 18 mA
1: The corresponding current range of non-low turrt (0.3'\V-0.45 V)
is 0.5 mA ~ 25 mA
4:0 DISSHD LEVEL<4:0> Shadow level, level 0 ~31 level, a total of 32 levels
0x0c R: 90 G: 90 B: 90
0: Frame synchronization mode
) ) 1: Low gray and high brush mode
76 SYNC_MODE<1:0> 2: High gray data independently refrésh-the synchronization mode
3: High gray data independently refrésh the asynchronous mode
Energy saving mode
0: Dynamic energy saying
1: Dynamic energy saving*+ black screen energy saving mode 1-
54 LP MODE<1:0> Performar.me priority . .
- 2: Dynamic eneigyssaving + black screen energy saving mode 2-
Low power gonsumption first
3: DynamiGenergy saving + black screen energy saving mode 3-
Very lew\power consumption
3:2 Reserved
1 RM_OP Remove the bad point function switch
When the conditions OPDET _EN A 1and OPDET EN A2 are
0 OPDET _EN met simultaneously, open OPDET _ EN to enter the open circuit
detection mode
0x0d R: 08 G: 12 B: 18
7:5 Reserved
4:0 DECOWPR, BEVEL<4:0> Coupled optimization level, level 0 to 31, a total of 32 levels
0x0e R: 00 G: 00 B: 00
7:6 Reserved
5 PRECHA EN Enable the coupling optimization of 2
4.0 VS PRECHA Coupled optimization level 2-0 to 31, a total of 32 levels
OxOf R: 00 G: 00 B: 00
7 Reserved
6:0 IGAINL 'No resistance current adjustment range + / -7.5%, step length
0.5%
0x10 R: 00 G: 00 B: 00
7:0 Reserved
0x11 R: 00 G: 00 B: 00
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7 OPEN EN B Enable the coupling optimization of 1
6:0 Reserved
0x12 R: 00 G: 00 B: 00
7:0 Reserved
0x13 R: 00 G: 00 B: 00
7:0 Reserved
0x14 R: 00 G: 00 B: 00
7:0 Reserved
0x15 R: 00 G: 00 B: 00
7:0 Reserved
0x16 R: 00 G: 00 B: 00
7:0 Reserved
0x17 R: 00 G: 00 B: 00
7:0 Reserved

11 Encapsulation Cooling power (Pp)

The maximum heat dissipation power of the package body is detefmined by the formula Ppmax) =

When all the 16 channels are opened, the actual power is:

Ppacty = Ipp* Voo + lour * Duty * Vps *16

To ensure that Ppct<Ppmax The relationship betweeh the maximum current and duty ratio is:

L=l _ (Iop*Vpp)
Tour (max) = Rth(_] "2
Vos*Duty *16

(Ti=To)

Rinij - a)

among T;For the junction temperature (T;=150°C) , T,For the ambient temperature, and Vpsls the constant

current output port voltage,Duty is the duty cycle, Ri.oFor the package of the thermal resistance.

package Rin(j-a)(°C/W) Pomaxn(W)
QSOP24 62 2.01
QFN24 41.8 2.99
3.5
3.0
:; L5 x
- 1.0
0.5F
00 (I) ll() ZI(] :;U 1l() BI() lil(J 70 80
T,(C)
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12 Load Terminal Voltage (VLED)

In order to optimize the heat dissipation capacity of the package, the output voltage (Vps) The best operating
range is 0.3V~1.0V (now loyr=0.5 ~ 36mA), if Vps=V|ep-Vra word used in a person's name V=5V, when too
high output voltage (Vps) May result cause Pppucy > Pomay; In this case, it is recommended to use a low V as
low as possible gpVoltage for use, can also be used as an external string resistance or voltage regulator tube
as Vprop. At the moment lead to Vps=(Viep-VE)-Voror, To reduce the input voltage (Vps) The effect of the value.
The application diagram of the external string resistance or voltage regulator pipe can be referred to in the
following figure.

UK (Vg ORTI

10O @

= = DP3254
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13 Encapsulation information

® QSOP24 Plastic sealing specification drawing
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millimetre (mm)
least value (Min) crest value (Max)

A — 1.95
A1 0.05 0.35
A2 1.05 —
b 0.1 0.4
C 0.05 0.254
D 8.2 9.2
E1 3.6 4.2
E 5.6 6.5
e 0.635TYP

L 0.3 1.5
0 0° 10°
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® QFN 24 plastic seal specification drawing
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Side View
millimetre (mm)
least value (Min) crest value (Max)
A 0.700/0.800 0.800/0.900
A1l 0.000 0.050
A3 0.203REF
D 3.924 4.076
E 3.924 4.076
D1 2.6 2.8
E1 2.6 2.8
k 0.20MIN
b 0.200 | 0.300
e 0.500TYP
L 0.324 | 0.476
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14 Official Announcement

Division | will ensure the accuracy and reliability of the product specification document, but we reserve the
right to independently modify the content of the specification document without prior notice to the
customer. Before placing an order, customers should contact us to obtain the latest relevant information and
verify that this information is complete and up-to-date. All product sales are subject to the sales terms and
conditions provided by our company at the time of order confirmation.

Division | will periodically update the content of this document. Actual product parametersimay vary due to
differences in models or other factors. This document does not serve as any express or implied guarantee or
authorization.

The product specification does not include any authorization for the intellectual, property owned by our
company or any third party. With respect to the information contained in this-product specification, we make
no explicit or implied warranties, including but not limited to the accuracy of.the specification, its fitness for
commercial use, suitability for specific purposes, or non-infringement of‘eut company's or any third party's
intellectual property. We also do not assume any responsibility fof_any incidental or consequential losses
related to this specification document and its use.

We do not assume any obligations regarding application assistance or customer product design. Customers
are responsible for their own use of our company's products and applications. In order to minimize risks
associated with customer products and applications, ,customers should provide thorough design and
operational safety validation.

The reproduction, transmission or use of,thisydocument or its contents is not permitted without express
written authority. Once discovered, thel'company will pursue its legal responsibility according to law and
compensate for all losses caused to the'company.

Please note that the product,is used within the conditions described in this document, paying particular
attention to the absolute smaximum rating, operating voltage range, and electrical characteristics. The
Company shall not be liable for any damage caused by malfunctions, accidents, etc. caused by the use of the
product outside the conditions stated in this document.

Division | has been«committed to improving the quality and reliability of products, but all semiconductor
products_havea certain probability of failure, which may lead to some personal accidents, fire accidents,
etc.When, designing products, pay full attention to redundancy design and adopt safety indicators, so as to
avoid accidents.

When using our chips to produce products, Division | shall not be liable for any patent dispute arising
from the use of the chip in the product, the specification of the product, or the country of import, etc., in the

event of a patent dispute over the products including the chip.

2023/11/14 www.depuw.com 39

DP3254 REV0.3 EN

The content of the document is a trade secret, without permission, any organization or individual shall not
copy and spread in any form!



	1Overview
	2Features
	3Application Fields
	4Product Description
	5Circuit Schematic Diagram
	5.1Input-output equivalent circuit
	5.2Internal Circuit Block Diagram

	6Parameter List
	6.1Maximum Limit Parameter
	6.2ESD Grade
	6.2.1Contact ESD

	6.3Electrical Characteristics (VDD=3.5V~5V, Ta=25℃)
	6.4Dynamic Characteristics (VDD=3.5V~5V, Ta=25℃)

	7Test Circuit Diagrams
	7.1Test Circuit 1
	7.2Test Circuit 2
	7.3Test Circuit 3
	7.4Test Circuit 4
	7.5Test Circuit 5
	7.6Test Circuit 6
	7.7Test Circuit 7

	8Typical Feature Diagram
	8.1Constant Current Source Accuracy Test Chart
	8.1.1Inter-chip Current Error
	8.1.2Inter-channel Current Error

	8.2Constant Flow Source Iinflection Point
	8.3Adjust The Output Current By Using The External Re
	8.4The No-resistance Mode Adjusts The Current By A Re

	9 Typical Display Effect Pattern
	9.1Display Effect
	9.1.1 Remove The Open Circuit Break Point Cross
	9.1.2 High and Low Gray Interference and Coupling Displ
	9.1.3 Remove Ghostiness and Bandless Lighting Effects


	10 Directive and Register
	10.1Register Instructions
	10.2 Data Command
	10.3 Single/Double Mode Switch
	10.4 Write Register
	10.5 Sending Mode of the Register Signal
	10.6 The ROW Signal Transmission Mode
	10.7 The PWM Display Mode
	10.7.1 General Frame Synchronization Mode
	10.7.2 High Gray Data Refresh Frame Synchronization Mode
	10.7.3  High-gray data Independently Refreshes Asynchron
	10.7.4 Low-grey and High-brush Mode

	10.8 Relevant Configuration of PWM Display
	10.8.1 Row Scan Number Configuration
	10.8.2 Line gray-scale Series Configuration
	10.8.3 PWM Display Packet Configuration
	10.8.4 Internal Grayscale Clock Configuration
	10.8.5 PWM Gray Series & Gamma Generation
	10.8.6  Calculated the Display Time for Each Row

	10.9 Open Circuit Detection and Removal of Bad Spots
	10.10 Register

	11 Encapsulation Cooling power (PD)
	12 Load Terminal Voltage (VLED)
	13 Encapsulation information
	14 Official Announcement

