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LD71D1048C 10 bit PWM controller /48 Channel Output LED DRIVER I:LDT

DESCRIPTION

The LD71D1048C is LED driver / controller IC for LED display panel.
This is consisted of 48 channel LED driver , 10Bit PWM controller
and 48 bit shift register. Also it is very convenient to application

because all display data can be transferred by serial method.

MQFP-128

FEATURES

* DRIVER OUTPUT CIRCUITS
- 48 Column Driver Outputs : N-ch Open Drain MOS Transistor Output
- 16 Row Driver Outputs : CMOS Output
- LED Driving Voltage : Max. 5V (When Transistor Off)
- LED Driving Current : Max. 60mA
- LED Driving Current Control
- Outputs are 10Bit PWM controlled
- ROUT Monitoring
- ROUT External selectable
- A Little change of Output Current

OUT-GND A LITTLE CHANGE
VOLTAGE OF CHANNEL (O ()
>0.7V 5mA ~30mA
+ 4%
> 1.0V 5mA ~60mA

» DATA INTERFACE
- 48bit Shift Register for 10Bit data input
- 10Bit parallel data format selectable
* DISPLAY DATA MEMORY
- 7,680 bit SRAM
* PWM CONTROLLER
- 10Bit PWM control ( 1024 Gray scale )
- 3bit Brightness control
- PWM pulse width control
* ON CHIP OPAMP FOR LED DRIVING CURRENT CONTROL
+ LOW POWER CONSUMPTION
* PACKAGE TYPE
- 128 pin HMQFP( Heat Sink Package)
Continuous Power Dissipation =2W
- 128 pin MQFP
Continuous Power Dissipation = 0.5W
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LD71D1048C

10 bit PWM controller /48 Channel Output LED DRIVER

=LDT
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LD71D1048C 10 bit PWM controller /48 Channel Output LED DRIVER I:LDT

PIN CONNECTIONS(MQFP)
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10 bit PWM controller /48 Channel Output LED DRIVER

LD71D1048C

PIN DESCRIPTION

PIN No.
(MQFP) PIN NAME DESCRIPTION
56, 121 VDD 5V Power supply terminal.
%é) i% 53} ;‘?? GND terminals for LED Drivers and control logic.
7’6 81’ Sé ’ GND All GND terminals must be connected to GND level.
108, 113, 118 Do not leave any GND terminal to NC.
Reset input terminal (Low active).
9 RESETB This Pin reset all register except RAM Area.
8,7, 6,5, Data input terminals for 10Bit R, G, B data.
4,3,21 DINO ~ DIN9 Shift register accepts R, G, B data from these terminals.
128,127 (at rising edge of SCKIN)
25,26,27,28 . . .
2030,31.32, DOUTO ~ DOUTY (;Il:\tlgut t;lrm(l)nals qf s:nft register output data for next
33.34 terminals.
126 SCKIN Shift register clock input terminal.
24 SCKOUT Shift register clock out terminal.
Strobe signal input terminal. At falling edge of strobe signal,
125 STINB 48 channels of 10 bit data registers copy R, G, B data from
shift register.
100 STOUT Strobe signal output terminal.
97 STENB STINB enable signal input terminal (Low active).
98 SCKEN SCKIN enable signal input terminal (High active).
Output enable signal input terminal.
The device outputs data when OEB = “L". When OEB = “H"
OEB_R all R, G, B output terminals hold high-impedance state.
OEB_R, OEB_G, OEB_B work indepantant respectively.
35, 36, 37 OEB_G
R pin : COUT1,4,7,10,13,16,19,22,25,28,31,34,37,40,43,46
OEB_B G pin : COUT2,5,8,11,14,17,20,23,26,29,32,35,38,41,44,47
B pin : COUT3,6,9,12,15,18,21,24,27,30,33,36,39,42,45,48
39 OSC1 PWM generator reference clock input terminal.
38 0osc2 PWM generator reference clock output terminal.
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LD71D1048C

10 bit PWM controller /48 Channel Output LED DRIVER

=LDT

PIN DESCRIPTION (continued)

PIN No.
(MQFP) PIN NAME DESCRIPTION
62,63,64 BRDO ~ BRD2 Brightness control input selection terminal.
93,94,95,96 ADDRO ~ 3 SRAM address
INCTR R,G,B current control pin. It is connected GND with resistor
192 123.124 INCTG R pin : COUT1,4,7,10,13,16,19,22,25,28,31,34,37,40,43,46
T INCTB G pin : COUT2,5,8,11,14,17,20,23,26,29,32,35,38,41,44,47
B pin : COUT3,6,9,12,15,18,21,24,27,30,33,36,39,42,45,48
92 P8 16 P8_16=0, ROUT1 ~ ROUTS8 Enable,
- P8 16 =1, ROUT1~ROUT16 Enable when RIN_OUT ="“L"
9,10,12,13,
14,15,17,18,
19,20,22,23,
41,42,44,45,
46,47,49,50,
51,52,54,55, . .
74757778, COUT1 ~ 48 LED driver output terminals.
79,80,82,83,
84,85,87,88,
106,107,109,110,
111,112,114,115,
116,117,119,120
57,58,59,60
61,70,71,72 N . )
89.90,91,101 ROUT1 ~ 16 Row driver control output signal
102,103,104,105
66,67,68,69 RADO ~ RAD3 ROUT active selection pins
External or internal ROUT control selection.
65 RIN_OUT RIN_OUT = “L" ROUT is doing internal
RIN_OUT =*“H" ROUT is dependent on RAD0~3
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LD71D1048C

ELECTRICAL CHARACTERISTICS

ABSOLUTE MAXIMUM RATINGS (Ta = 25 °C)

10 bit PWM controller /48 Channel Output LED DRIVER

PARAMETER SYMBOL RATING UNIT

Supply Voltage VDD 0~7.0 \%
Output Voltage (R, G, B) Vout -0.5~5 \%
Output Current (R, G, B) lout 80 mA
Input Voltage VIN -0.4~VbD + 0.4 \%
GND terminal Current IGND 1440 mA

SCKIN FSckmMAX 10 MHz
Clock Frequency

OSC Fosc 10 MHz
Power Dissipation PD 1.78 w
Operating Temperature ToPR -40 ~85 °C
Storage Temperature Ts1G -55 ~ 150 °C

RECOMMENDED OPERATING CONDITION (Ta = 25°C)

PARAMETER SYMBOL CONDITION MIN. TYP. MAX. UNIT
Supply Voltage VDD - 45 5.0 5.5 \%
Output Voltage (COUT1~48) Vout - - - 5.5 \%

COUT1~ 48 lout - - - 60
DCKDUT,T IoH - - - -1.0
85:?;; SgToOLLJJT ’ loL - - - 1.0 mA
IoH - - - -1.5
ROUT1~16
loL - - - 1.5
Input Voltage VIN - 0 - VDD \%
DIN Data Setup Time tsetup (D) - 40 - - ns
DIN Data Hold Time thold (D) - 60 - - ns
STINB Setup Time tsTB setup - 60 - - ns
STINB Hold Time tsTe hold - 100 - - ns
STINB Width Time twsL - 100 - - ns
Pulse Width TWH - 50 - - ns
SCKIN, OSC1 TWL R 50 R R ns
Clock SCKIN FsR - - - 10 MHz
Frequency osc Fosc - - - 10 MHz
Power Dissipation(HMQFP) PDH - - 2 w
Power Dissipation(MQFP) PDN - - 0.5 w

SD-2003A
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LD71D1048C 10 bit PWM controller /48 Channel Output LED DRIVER LLDT
ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted) (continued)
TEST
PARAMETER SYMBOL CIR- TEST CONDITION MIN. TYP. MAX. UNIT
CUIT
Input “H Level ViH - - 0.7Vpp| - VoD v
Voltage “L” Level ViL R - GND - 0.3Vpp
Output Leakage _
current loz ) Von =6.0v ) 1 uA
VoL - - - - 0.2Vbp
85&232 DOUT v
VoH - - 0.8Vpbp - -
Output Currentl loL1 - REXT =8 34 37.0 | 40.0 mA
REXT =16
Delta IOUT ot " |louT=40mA Vour=1v| - | ¥15 12601 %
Output Current2 loLz - REXT = 4.0 65.0 | 69.0 74 mA
Rext =4.0
Delta IOUT loL2 - louT = 69MA, VouT = 1V - +15 | +6.0 %
Supply Voltage o ) _ 0
Regulation %/VbD Rext= 16 kW - 1.5 5.0 %IV
Reference Voltage Vref - Rext=4 ,Ta=-40~85°C - 1.26 - \Y
Pull up resistor RiNn(up) - - 100 200 400
Pull down resistor Rin(down) - - 100 200 400
|I’eXt(1) - REXT = OPEN, OUTn = OFF - - - u
Supply current Irext(2) - Rexr = 16 OUTn = OFF 70 74.0 78
UuA
Irext(3) - Rexr = 8 OUTn = OFF 130 140.0 150
ELECTRICAL CHARACTERISTICS(Ta = 25°C unless otherwise noted)
Relation COUT with REXT
REXT - lout
100
90
80
70—\
z \ REXT IOUT
60
E \\ 4 kOhm 64mA
£ 50
=) N 6kOhm 46mA
o AN
= 40 ) gkohm | 35mA
N GOUT = 2.0(W Koh
30 \\\ 10 kOhm [ 29mA
20 ~— 15 kOhm | 20mA
10 30 kOhm| 10mA
0
4K 6K 8K 10K 15K 30K
RexT (Ohm)
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LD71D1048C

SWITCHING CHARACTERISTICS (ta = 25°c)

10 bit PWM controller /48 Channel Output LED DRIVER

=LDT

PARAMETER SYMBOL| CONDITION MIN. TYP. MAX. UNIT
SCKIN-DOUT - 5
Propagation | SCKIN-SCKOUT - 5
Delay Time tpLH ns
(“L to “H") STINB-STOUT - 5
OEB-COUT - 10
- 5
SCKIN-SCKOUT - 5
STINB-STOUT - 5
Propagation | OEB-COUT(*1) - 40 -
Delay Time tpHL ns
(“H to “L") OEB-COUT(*2) - 50 -
OEB-COUT(*3) - 60
OEB-COUT(*4) - 100 -
OEB-COUT(*5) VDD = 5.0V - 120 -
Maximum Vout =0.4V - 10
Clock SCKIN Fsckmax | VCON = VDD MHz
Frequency VIH = VDD - 10
SCKIN Vi = GND 50
Minimum TWH | FpwMm f 10MHz
Pulse 0sc1 Twe | louT =40mA - 50 - ns
Width
STINB TWL - 100 -
Data Set Up Time tsetup D) - 40 "
Data Hold Time thold ©) - 60 -
STINB LH tsTB 50
Setup Time | . setup 50 ns
sTroBe | tH tsTB - 100
Hold Time HL hold _ 100 ns
Maximum SCKIN Rising Time R - - 10
us
Maximum SCKIN Falling Time tF - - 10
COUT Output Rising Time torR 40 50 120
ns
COUT Output Falling Time tor - 10 -

*1 : When REXT = 4KOhm
*2 : When REXT = 6KOhm
*3 : When REXT = 8KOhm
*4 : When REXT = 15KOhm
*5 : When REXT = 30KOhm

SD-2003A
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LD71D1048C

TIMING WAVE FORM
SCKIN-DOUT, OUTn

10 bit PWM controller /48 Channel Output LED DRIVER

=LDT

t tr
—>—r|<— tw —re—
j——|
cLock m 90%
50% r 50% 50%
L +—10% = 10% ;
tsetu tHold
DATA 50% 50%
L /
tOf —
H
on —90%
DOUT 50%
outn ‘- 10%
off
- toLH
" 1"
SCKIN-STIN
H
SCKIN 7 50%
L
H 50%
SCKOUT
L
H
DATA X
L
H < tsetup
STIN XRSO% 7Z
L thold
STOUT 50% /
LATCH DATA “H” of SCKIN
OEB
H
OEB xK‘EO% 7150%
L
on -
COUTn ; 90% \10%
Off  —] ~
N tpLH N fpHL
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LD71D1048C 10 bit PWM controller /48 Channel Output LED DRIVER -:LDT

Package Power Dissipation

The maximum allowable package power dissipation is determined as P,(max) =(Tj-Ta)/Rth(j-a),
When 48 output channels are tuned on simultaneously, the actual package dissipation is
Pp(act)= (Ipp X Vpp) + (lout X Vg X 48)

Therefore to keep Pp(act)<= Pp(max), the allowable maximum output current is

lour ={[ (Tj-Ta) / Rth(j-a) 1 - (IppX Vpp) } 7/ Vps/ 48

Where Tj=150'C

Max. Power Dissipation at Various Ambient Temperature

2.0

15
. IC Mounted Glass Epdxy PCB
=
o
o
c
8
© 1.0
2
[%)]
0
o
o)
3
o 0.5 \._

O .

-25 0 25 50 75 100

Ambient Temperature, Ta ( )
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LD71D1048C 10 bit PWM controller /48 Channel Output LED DRIVER -:LDT

Load Supply Voltage (V| gp)

LD71D1048C are disigned to operate with V4 ranging from 0.7V to 1.5V considering the
package power dissipating limits. Vs may be higher enough to make Pp ) > ppmax When
Viep = 5V and Vg —Vf, in whitch V| . is the load supply voltage. In this case, it is
recommended to use the lowest possible supply voltage or to set an external voltage reducer

(VDROP)'
A Voltage reduce lets Vg = (V gp=VF) = Vprop-
Resisters, or Zener diode can be used in the applications as the following figures.

Vieo T Vieo
VoropP e Vbrop
vf vi O

— — LD71D1048C — — LD71D1048C
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LD71D1048C 10 bit PWM controller /48 Channel Output LED DRIVER I:LDT

FUNCTIONAL DESCRIPTION
SYSTEM INTERFACE

+ SCKENEnable Input
if SCKEN is high, LD71D1048C receive SCKIN signal and DIN<9:0>

* STENB enables STINB.
If STENB is Low , LD71D1048C receive STINB and Transfer Shift register Data to Memory

e Output Enable Input
The LD71D1048C has 3 output enable pin (OEB_R, OEB_G, OEB_B). If the OEB = 1, output are off
and if OEB = 0 then all output pins are PWM output. Refer to timing diagram.

» Data Input / Output
The LD71D1048C has 10bit data input pins (DIN[9:0]) and 10Bit data output pins (DOUT[9:0]).
The output data is out after 48 times SCKIN from input data. If DOUT[9:0] pins are connected
to next device DIN[9:0] pins, the first device 48bit input data can shift the next device 48bit input
data by SCKIN. It can transfer display data to serial method so it makes device to connect directly.
The 10Bit input data are inputted 10Bit COUT1 and next 10Bit COUT2 and next 10Bit COUT3 ...
COUT48 input data by SCKIN. Refer to timing diagram.

* PWM Function
The LD71D1048C has 10 bit PWM function. PWM 10 bit data is received by DIN[9:0] pins.
It can control LED driver brightness by 1024 gray scale. Refer to column driver timing diagram.

* Row Control
The LD71D1048C has 16 bit row control pins ( ROUT[16:1]). The signal of row controller
is using for scanning. RIN_OUT pin is “L”", ROUT signals are generated by internal clock. If RIN_OUT
pin is “H”, ROUT signals are generated by RADO ~ RAD3 and ROUTI[16:1] signals are available .
If RIN_OUT pinis “L” and P8_16 is “L", ROUT[8:1] signals are available. P8_16 is “H”, ROUT[16:1]
signals are available. Refer to row driver timing diagram.

* SRAM Function
The LD71D1048C has 7,680 bits SRAM memory. The 7,680 bits SRAM store 10 bits PWM data
of 16 row and 48 column. Refer to timing diagram.

* ROUT Monitor Function
This is display off function when ROUT signal are halted at 0.3 second if ROUT is not change during 0.3 sec.
It is including watch dog timer in the LD71D1048C.

* RC Oscillation
The LD71D1048C is consisted of internal RC oscillation circuit. So oscillation frequency is
changed by external resistor . The external resistor is connected with OSC1,0SC2 pins.
Refer to RC Oscillation diagram.
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LD71D1048C 10 bit PWM controller /48 Channel Output LED DRIVER

FUNCTIONAL DESCRIPTION (continued)
INPUT TIMING DIAGRAM

Data Input
DIN9~DINO < COUT46 >< COouT47 >< COuUT48 > < COUT1 >< COUT2 >
SCKIN /_\_/—\
STINB
Data Register DATA (internal)
Data Register(1) SRAM1[9:0]
Data Register(2) SRAM2[9:0]
Data Register(47) SRAM47[9:0]
Data Register(48) SRAM48[9:0]
DOUT TIMING DIAGRAM
DATA INPUT
DIN9~DINO < DIN n[9:0] ><DIN 1+1[9:O]><DIN n+2[9:0]><DIN 1+3[9:O]><DIN q+4[9:0]><D|N n+4[9:0])

2\ s\

g

SCKIN

DATA OUTPUT

L

L

N\
-\
o\

(Aft:rc4}§30cLIJc-)rcks) l l ;L
<DIN r—l[9:0]>< DIN n[9:0] ><DIN n+l[9:0]><DIN n+2[9:0]><DIN n+3[9:0]><DIN n+4[9:0]>

DOUT9~DOUTO
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LD71D1048C

10 bit PWM controller /48 Channel Output LED DRIVER

FUNCTIONAL DESCRIPTION (continued)

SRAM MAP
COUT1 | COUT2 | COUT3 | COUT4 | eee |COUT46|COUT47|COUT48
ADDRESS

00 01 02 03 ooe 2D 2E 2F
0 000H 001H 002H 003H eeoe 02D 02E 02F
1 100H 101H 102H 103H eeoe 12D 12E 12F
2 200H 201H 202H 203H eeoe 22D 22E 22F
3 300H 301H 302H 303H eeoe 32D 32E 32F
4 400H 401H 402H 403H eeoe 42D 42E 42F
5 500H 501H 502H 503H eeoe 52D 52E 52F
6 600H 601H 602H 603H eeoe 62D 62E 62F
7 700H 701H 702H 703H eeoe 72D 72E 72F

ADDRO ~ 3

8 800H 801H 802H 803H eeoe 82D 82E 82F
9 900H 901H 902H 903H eeoe 92D 92E 92F
A AOOH AO1H AO2H AO3H eeoe A2D A2E A2F
B BOOH BO1H BO2H BO3H eeoe B2D B2E B2F
C COOH CO1H CO2H CO3H eeoe Cc2D C2E C2F
D DOOH DO1H DO2H DO3H eeoe D2D D2E D2F
E EOOH EO1H EO2H EO3H eeoe E2D E2E E2F
F FOOH FO1H FO2H FO3H eeoe F2D F2E F2F

48 address of SRAM the address 000H ~ 02FH are simultaneous writing data.

SD-2003A
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LD71D1048C

FUNCTIONAL DESCRIPTION (continued)
SRAM WRITE TIMING DIAGRAM

Data Register DATA (internal)

STINB

10 bit PWM controller /48 Channel Output LED DRIVER

Data Register(1)

SRAM1[9:0]

Data Register(2)

SRAM2[9:0]

Data Register(3)

SRAM3[9:0]

Data Register(46)

SRAM46[9:0]

Data Register(47)

SRAM47[9:0]

Data Register(48)

SRAM48[9:0]

=LDT

SRAM Writing (internal)
ADDR([3:0] = 0000H

PWM COUNTER < 1020 >< 1022 >< 1023 1 >< 2 >
SRAM[000H] > COUT1[9:0]
SRAM[001H] > COUT2[9:0]
SRAM[002H] > COUT3[9:0]
SRAM[02DH] > COUT46[9:0]
SRAM[02EH] > COUTA7[9:0]
SRAM[02FH] > COUTA48[9:0]
SD-2003A 16/26



LD71D1048C 10 bit PWM controller /48 Channel Output LED DRIVER -:LDT

FUNCTIONAL DESCRIPTION (continued)

ROW DRIVER TIMING DIAGRAM(1)
ROW Driver Internal Controlled Signal (P8/16 = 0, RIN_OUT = 0)

ROUT1 —

ROUT2

ROUT7

ROUTS

SRAM OUTPUT

SRAM[000H] _<

~ SRAM[02FH]

SRAM[100H] / !
~ SRAM[L2FH]

SRAM[600H] S
~ SRAM[62FH] i

SRAM[700H] —
~ SRAM[72FH] \_>

1/8FRAME

/
\ 4

A

T1=1FRAME ;:-’!SCAN X 8 =1.6872ms

Frame Freuqqéncy =592Hz at OSC1 = 10MHz

ROUT \ /7
cout : % " >

‘I\/IASK PW T‘ PW

A

MASK =63 x OSC1 PW =1023 x OSC1

SCAN = MASK + (2 x PW )
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10 bit PWM controller /48 Channel Output LED DRIVER

LD71D1048C

= LDT

FUNCTIONAL DESCRIPTION (continued)

ROW DRIVER TIMING DIAGRAM(2)
ROW Driver Internal Controlled Signal (P8/16 = 1, RIN_OUT =0)

ROUT1

ROUT2

ROUT15

ROUT16

SRAM OUTPUT

o/

SRAM[000H] —_<
~ SRAM[02FH]
SRAM[100H] { ‘
~ SRAM[12FH]
SRAM[EOOH] A\
~ SRAM[E2FH] | W
SRAM[FOOH] /—>
~ SRAM[F2FH] U
- » 1/16FRAME
T1l=1FRAME = SCAN X 16 =3.3744ms
Frame Frequ‘__e;hcy =296Hz at OSC1= 10MHz
ROUT \ /
cout : % " >
MASK PW T‘ PW
MASK =63 x OSC1 PW =1023 x OSC1
SCAN = MASK + (2 x PW)
SD-2003A 18/26



LD71D1048C 10 bit PWM controller /48 Channel Output LED DRIVER -:LDT

FUNCTIONAL DESCRIPTION (continued)

ROW DRIVER TIMING DIAGRAM(3)
ROW Driver External Controlled Signal (RIN_OUT =1)

RAD RAD RAD RAD
oo n oY)

ROUT1 —_—
RAD=0000 !

ROUT2
RAD=0001 1

ROUT15
RAD=1110 ,

ROUT16
RAD=1111

SRAM OUTPUT

SRAM[000H] _<

~ SRAM[02FH]

SRAM[L00H] [ !
~ SRAM[12FH]

SRAM[EOOH] /o
~ SRAM[E2FH] (U

SRAM[FOOH] —
~ SRAM[F2FH] \_>

SCAN =[ MASK + (PW x N)] x OSC1

RAD<3:0> \ _
n n+1 <7

ROUT

cout ! T G

MASK PW PW

/
\I

MASK =63 x OSC1 PW =1023 x OSC1

A
v

SCAN = MASK + (PW XN)
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LD71D1048C 10 bit PWM controller /48 Channel Output LED DRIVER -:LDT

FUNCTIONAL DESCRIPTION (continued)
EXTERNAL ROW CONTROL TIMING

D30 ) 1
osc1 / \4 \ /F\ggm/ﬁz \Hg/ [\ SN

COUT n <48:1> COUT n+1 <48:1>

A

v

63 CLK

ROUT N

ROUT N +1

RAD Should Change at Time = (63 + 1023 x N ) x OSC1
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LD71D1048C 10 bit PWM controller /48 Channel Output LED DRIVER I:LDT

FUNCTIONAL DESCRIPTION (continued)
DATA WITH PWM TIMING DIAGRAM

1) SRAM DATA = (000)h

OFF .
cout ‘
2) SRAM DATA = (OFF)h
| ON OFF §
cout > |
255 x OSC1
3) SRAM DATA= (1IFF)h .
’ ON OFF i
couT
511 x OSC1 I
4) SRAM DATA = (2FF)h ?
ON OFF i
couT > l
766 x OSC1 ,
5) SRAM DATAI= (3FF)h
ON
couT
, 1023 x OSC1
I PW = 1023 x OSC1 |
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LD71D1048C

FUNCTIONAL DESCRIPTION (continued)
COLUMN DRIVER TIMING DIAGRAM

BRIGHTNESS CONTROL(1)

BRD[2]=1

COUT[48:1]

BRD[2]=0
COUT[48:1]

BRD[2] Control PWM Mask Time

OFF

10 bit PWM controller /48 Channel Output LED DRIVER

ON ON
1 % 2 >
MASK PW T B PW ]
63 *OSC1 PW = 1023 * OSC1
SCAN =63+ (2 x PW)
FF
OFF ON ©
1 /
MASK PW b PW i
63 *0SC1

4

PW =1023 * OSC1

SCAN =63 + (2 x PW)

When BRD[2]=1, two PW outout become on

When BRD[2]=0 , one of two PW output become off

= LDT

SD-2003A
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LD71D1048C 10 bit PWM controller /48 Channel Output LED DRIVER -:LDT

FUNCTIONAL DESCRIPTION (continued)

COLUMN DRIVER TIMING DIAGRAM
BRIGHTNESS CONTROL(2)

Q
(@)
S a .
Setting Current x 100%
BRD[1:0]=11
Setting Current x 75%
BRD[1:0]=10
Setting Current x 50%
BRD[1:0]=01
Setting Current x 25%
BRD[1:0]=00

v

Time

BRD[1:0] Controls Icout Level
BRD[1:0]=11 = Icout X 100%, BRD[1:0]=10 = Icout X 75%,

1
BRD[1:0]=01 = IcoutX 50%, BRD[1:0]=00 = Icout X 25%
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LD71D1048C 10 bit PWM controller /48 Channel Output LED DRIVER LDT
FUNCTIONAL DESCRIPTION (continued)
RC OSCILLATION
Internal Oscillation
LD71D1048C
0OSC1
O
PWCLK
Clock L
Rf Generation
0SsC2
O)
Rf = 0.0k OSC1 = 10MHz +- 10%
Rf =2k OSC1 = 9MHz +- 10%
Rf =3k OSC1= 7MHz +- 10%
Rf =4k OSC1= 6MHz +- 10%
Rf =5k OSC1 = 5MHz +- 10%
External Oscillation
LD71D1048C
Rs
OSC1
External —»—/\/\/\/\/—O
Clock PWCLK
Clock >
Generation
0OSsC2
O
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LD71D1048C

10 bit PWM controller /48 Channel Output LED DRIVER

= LDT

PACKAGE INFORMATION

128 PIN MQFP (14 x 20 Body)
/N

23.45(0.923)

22.95(0.904)
(18.50(0.728))

T (0.75(0.030))

AL RERE R

v

4 0.200.008MW) [c| A8E| D ® |

tp 0.200.00MW [c| ABE| D ® |

—
/o\ =

A-

a

o
o
o

14.10(0.555)
13.90(0.547)

—]
[m———
[E——
[E——

128 ==

INDEX CORNER /

—>

LR GHEC t
L (0.75(0.030))

20.10(0.791)

AEERELRLE

F—
——
——

(125000492)) |, "o
17.00(0.669)

J

19.90(0.783)

|
—>“<— —(—)—|~€|9-|8€;(8:gé% 0.080.003)M [c[ A-e®[ b ® |/8\

<P
L

0.200.008)(M [H| A-B®| D ® ]

0.05(0.002) | A—B |

b 0.200.008)(M) [H] ABE)| D O]
10050002 | D |
287(0.113) 3.40(0.134) -
257(0.101) 2.96(0.117) P \ / 80~120 ALL SIDES
. | -H- | DATUM PLANE
BASE T T sy i
PLANE T \%
= l - 102(0 = AFTER PLANE 2:23(0.009)
«—— 0.50(0.020) (124X) 0.13(0.005)
SEATING PLANE SEE DETAIL ‘A"
21| gomIN,
R0.13(0.005)MIN.
R0.20(0.012)
-H- 0.13(0.005)
DATUM PLANE £
v ¢
A
1.03(0.041)
0.25(0.010MIN.  GAGE PLANE 0.25(.010) —— — o~70
0.73(0.029)
«— (1.60(0.063))
—»
DETAIL “A”
SD-2003A 25/26



LD71D1048C

10 bit PWM controller /48 Channel Output LED DRIVER

= LDT

REFERENCE APPLICATIONS

You can select ROUT port with RAD<3:0>

Case 1 : External ROUT Change

Power

For Eample RAD3,RAD2=GND ROU1~-ROUT4 Actived by RAD<1:0>

9
a2
41
6
5
ey

oy e g5 ¢ = N ™ L5 X
E E E g
"~ ROUTS 888 ......... 555 < RouTs 'é'é'é ......... 555
Controller ROUT7 338 888 ! RrouT? 300 888
ROUT2 ROUT2 Next
ROUT1 ROUT1 Chip
1024 Gray Scale [ 10Bit Data DOUT[9:0][ i DOUT[9:0] | 10Bit Data
10 bit Data :> DIN[9:0] LD71D1048C 10Bit Data DIN[9:0] LD71D1048C [9:0]
—>
STINB [——®| STINB STOUT STINB STOUT
SCKIN —p SCKIN > SCKOUT SCKIN > SCKOUT
—>
o 23 Be 28, 52
& o ICNTG S o
cNTE —R9me AR wvo oo cnte —ReRS AR wo oo
8'\.)|UJIEDICU o8 gﬂomm 8!\.)|UJIEDICU o8 gﬂomm
S%won ©F sEMAR S%woeon ©F sEMAR
LA \AA AA A A A A LT T
S/ VDD VDD
BRD<2:0>
OEB_B
OEB_G
OEB_R
ADDR<3:0>
RAD<3:0>
VDD O vDD O
CE1B
CE2
osc1
Data & Control Signal Connection
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LD71D1048C

10 bit PWM controller /48 Channel Output LED DRIVER

= LDT

REFERENCE APPLICATIONS 2

Case 5 : Interal ROUT Change

ROUT1 ~ ROUT8

ROUT2 — T o . ‘T
COM COM COM COM
R R R R
™GB 1| GB 1 G B 1| GB 1]
ROUT1 T )| * j
COM COM COM COM
R R R R
G B ||t G B 1 +—G B |G B 1]
g o : :
Controller t 22 22 2 2 ) >5 > >
RouTis 38 388 3 33 388 g
ROUT?2
ROUT1
1024 Gray Scale ; .
10 bit Data [@ DIN[9:0] LD71D1048C bouT[e:0]
STINB STINB
SCKIN SCKIN STOUT
:gr':gg z 3 )8> g SCKOUT
cNE 2 R QRS8R o o 00
8 N @ FE 20 = mo g g
S ¢ 'wow 99 & &BU KR
A A AAA AA A A Y\
77 ST
BRD<2:0>
OEB B
OEB_G
OEB_R
- vDD
ADDR<3:0> —l—
RAD<3:0> —— Cap
ST
CE1B —
CE2 GND ;7
osc1
Data & Control Signal Connection
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