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DESCRIPTION

16 CHANNEL CONSTANT CURRENT LED DRIVERS

The LD1016(LD71D0016) is specifically designed for LED display. LD1016 contains a serial buffer
and data latches which convert serial input data to parallel output format. At LD1016 output stage,

sixteen regulated current ports are designed to provide uniform and constant current for driving

LED within alarge range o

f Vpg variations.

Users may adjust the output current from 5mA to 90mA through an external resistor, Rgxr which
gives users flexibility in controlling the light intensity of LED. The high clock frequency, 25MHz, also
satisfies the high speed system requirements.

FEATURES PIN CONFIGURATION
= 16 Constant Current Output Channels J
= Constant output current range : 5mA up to 90mA. GND [ 1 2401 Voo
= Output current adjustment through an external resistor. D )2 23 R
= Excellent Output Current Uniformity cLk s 22ll Dour
o STROBE [] 4 21[] OEB
= Deviation of between channels : £3%(Max) 10 15 2001 1,15
= Deviation of between IC : £6%(Max) ool 6 19 1,14
= High Speed Operation o2 7 181 1,13
» 25MHz clock frequency lour3 '8 17[ 14,512
* Fast response of output current, OE : 200ns(Min.) lourd 0 9 16[1 1oy11
» 5V CMOS Compatible Input lour5 0 10 15[1 15,10
= Variety of Package Type lour6 [ 11 141 15,,9
= PDIP/ SSOP / SOP - “Pb—free” Package lour? O 12 131 1,8
ORDERING INFORMATION
PART NUMBER PACKAGE TYPE TOP MARKING TA

LD1016-PD 24-DIP(300MIL) LD71D0016A-P -40°Cto 85 °C
LD1016-SP 24-SOP(375MIL) LD71D0016A-S -40°Cto 85 °C
LD1016-SK 24-SSOP(300MIL) LD71D0016A-SS -40°Cto 85 °C
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FUNCTIONAL BLOCK DIAGRAM

lout0  lourl loutl4  loyr15
Rexy O—————— I-REF
VDD
OE 16-bit Output Driver
% 16
STROB 16-bit Output Latch
GND_ % 16
Dn ©O B\ 16-bit Shift Register I 5 O
CLK O B\ o
TERMINAL DESCRIPTION
PIN NO Pin Name Description
1 GND GND terminal for control logic and current sink
2 Din Serial data input terminal for shift register
3 CLK Clock input terminal for data shift to up-edge
4 STROBE Seria_l data is transferred to the output latch when STOBE is high. The
data is latched when STROBE goes low
5-20 lout[0:15] Constant current output terminals

Output enable terminal
21 OEB When OE is low, the output drivers are enabled; when OE is high, all
output drivers are turned off

22 Dour Serial data output to the following D,y of next driver IC

Input terminal used to connect an external resistor for setting up

23 Rexr output current for all output channels
24 Voo Supply voltage terminal
4
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EQUIVALENT CIRCUIT

OEB Terminal STROBE Terminal
Vpp © * * Vpp © -
OE % STROBE@_%_M_%_Ei
GNDo© GND © .
CLK, D,y Terminal Doyr Terminal
Vpp © * Vpp ©

D
CLK, DATA{: uT
DIN
GND © . * GND © . ®

TIMING DIAGRAM

e LR LU
on | | H %f? H =

OE

ON

lout0 ?? OFF
ON

lourl % OFF
ON

lout2 %? OFF
ON

lour14 % OFF
ON

lourl5 OFF

Dour 7 A7 7
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TRUTH TABLE

16 CHANNEL CONSTANT CURRENT LED DRIVERS

CLK STR OE Din o8] o lowl#l e loyr[15] Dour
H L DOn 5] o RPN ON=7 o, Dn-15 Dn-15

_ L L | on+t «No Change Dn-14
_ H L | on+2 DN+2 v, D=5, On-13 Dn-13
R X L Dn+3 DN+2 v, DN=5..iiiiiirieinn. Dn-13 On-13
R X H On+3 OFF Dn-13
NOTE: Dn~Dn-15 = “H" then loy[0:15] is ON, “L” then lo,[0:15] is OFF

MAXIMUM RATINGS Ta = 250C

CHARACTERISRIC SYMBOL RATING UNIT

Supply Voltage Vb 0~7.0 \%
Output Voltage Vour -0.5~8.0 \%
Output current lout[0:15] 90 mA
Input Voltage VN -0.4~Vpp+0.4 Y,
GND Terminal Current lenp 1440 mA
Clock Frequency fek 25 MHz
Power Dissipation Po 1.78 W
Operating Temperature Topr -40~85 °C
Storage Temperature Tstg -55~150 °C
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16 CHANNEL CONSTANT CURRENT LED DRIVERS

RECOMMENDED OPERATING CONDITION

Ta=25°C
CHARACTERISRIC SYMBOL CONDITION MIN. | TYP. | MAX. | UNIT
Supply Voltage Vb - 4.5 5.0 55 \%
Output Voltage Vout - - - 8.0 -
lour[0:15] louT - - - 90
Output Voltage lon - - - -1.0 mA
DOUT
loL - - - 1.0
Input Voltage Vin - 0 - Vbb \Y
Data Set Up Time tsetup (D) - 20 - - ns
Data Hold Time thotd (D) - 20 - - ns
STROBE Set up Time tsetup(S) - 20 - - ns
STROBE Hold Time thold (S) - 20 - - ns
tw CLK - 15 - -
CLK Pulse Width ns
tw CLK - 15 - -
tw STB - 20 - -
STROBE Pulse Width ns
tw STB - 20 - -
CLK Pulse Width fck Cascade Operation - - 25.0 | MHz
Power Dissipation Po Ta=85°C - - 074 | W
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ELECTRICAL CHARACTERISTICS

Ta =25C
TEST
CHARACTERISRIC SYMBOL CIR- TEST CONDITION MIN. TYP. MAX. UNIT
CUIT
nput “H” Level Vin - - 0.7Vpp - Voo v
Voltage “«L" Level Vi R - GND - 0.3Vop
Output Leakage _
current loz Vou = 6.0V 1 uA
Output Vou : N - - 0.2Vpp
Voltage Dour v
Von - - 0.8Vo - -
Output Currentl loLa - Rexr = 14kW 37 40.0 43.0 mA
A i Rexr = 14 kW
Delta loyr loLy loyr = 40MA, Vour = 1V - +15 | +60 | %
Output Current2 loL2 - Rexr = 7.0 kW 70.0 75.0 80.0 mA
A _ Rexr =7.0 kw
Delta loyr lovz lour = 75MA, Vour = 1V - +15 | £60 %
Supply Voltage o B - o,
Regulation %/Vbp Rexr= 14 kW - 1.5 5.0 %/V
Reference Voltage Vet - Rexr=14 kW,Ta =-40~85°C - 1.12 - \%
Pull up resistor Rin(up) - - 100 200 400
kW
Pull down resistor Rin(down) - - 100 200 400
Iop (0ff) 1 - Rexr = OPEN, OUTn = OFF - 0.3 0.6 \%
Supply current Iop (0ff) 2 - Rexr = 14 kW, OUTn =OFF 0.5 1.0 15
mA
Iop (0ff) 3 - Rexr = 7.0 kW, OUTn = OFF 1.0 2.0 3.0

Test Circuit for Electrical Characteristics

lop |

Iin |09T0 O —
lin _ i oL
I / o LD1016
— () sTROBE lourls [ O—
ViN ——) Dn Dout ( —
Vi Rexy  GND
Vi
Iref| = Rgxr
8
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AC CHARACTERISTICS

Ta=25C
TEST
CHARACTERISRIC SYMBOL CIR- TEST CONDITION MIN. TYP. MAX. UNIT
CUIT
CLK-Doyr - 30 70
Propagation | CK-OUTn ; 600 | 1500
Delay Time t - ns
o - STROBE- PLH
C“L"t0“H) | ouTh - 600 1500
"OE-OUTn ) 600 | 1500
CK-Dgyr - 30 70
Propagation | CK-OUTn ; 350 | 1000
Delay Time t - ns
i - STROBE- PHL
CH L) | ouTn - 350 1000
OE-OUTn Vop = 5.0V - 350 1000
Max. Clock Frequency e (1) - Vour = 1.0V ; 10 25 | MHz
Vi = Vpp
Propagation | CLK twex - ViL=GND - 20 50
Delay Time fok = 10MHz ns
(“H" to“L”) | STROBE twSTB - Rexr =10 kW - 10 40
lour= 40mA
Data Set Up Time tsetup (D) - V. =3.0V - 10 30
- C_ = 10.0pF ns
Data Hold Time thotd (o) - R. = 65W - 10 30
stroge | “H {ere s6LUD - 10 20
i STB - ns
Setup Time HL ) 0 20
stroge | M ol - 10 20
; sTB - ns
Hold Time HL ) 0 20
Max. Clock Rise Time t, - - 10
- ns
Max. Clock Fall Time ts - - 10
Min. Output Rise Time tor - 300 1000
- ns
Min. Output Rise Time tos - 150 600
¥NOTE: . *1 : Cascade Operation
Test Circuit for AC Characteristics
—() Voo
VlH lOUTO Oﬂ
Ee —
|| CF LD1016 c
SW-MATRIX STROBE lourl5 Dﬂ
—
Vi O DIN DOUT
R GND
icl_ VL -
ol
9
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TIMING WAVEFORM

CLK t0 Doy, loys[0:15]

16 CHANNEL CONSTANT CURRENT LED DRIVERS

tsetup, | thod |
H
Di 0% 50%
L
tor
H 0%
(0]
Dour oM 50%
lour[0:15] L 10%
off
R toLH
> T
CLK to STROBE
H
CLK 7150%
L
H
DlN
L
H — {setup
STROBE 50%
L
on
off

OE t0 l,;[0:15]

OE
L
on
lour[0:15]
off

50%

—40%

0%

toLH
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APPLICATION GUIDE

Adjusting Output Current

The output current of each channel (Io,7) is set by an external resistor Rgyr. The relationship between gyt

and Rgxr is shown in the following figure.

Rexr - louT Vps = 1.0V
10
9
N
801\
70}

\\ RE)(T IOUT
< 6 N 6 kQ 85mA
E S 7kQ 75mA
5 40
o C 9kQ 60mA

N 11 kQ 50mA
2 14 kQ 40mA
10 — — 19 kQ 30mA
0 29 kQ 20mA
59 kO 10mA

6K7K 9K 10K 15K 20K 30K 60K

Resistance of the external resister Rexrin W

Also, the output current can be calculated from the equation:
Vrext = 1.2V ; Internal resistance Ry = 1KQ
lour = [Vrext / (Rexr + Riyr )] X 480

where Rexr is the resistance of the external resistor connected to Rgyr terminal and Vgexr is the
voltage of Rgyr terminal. The magnitude of current (as a function of Rgyy) is around 40mA at 14KQ
and 20mA at 29KQ

Constant Current

In LED display application, LD1016 provides nearly no variation in current from channel to channel and
IC to IC. This can be achieved by:

1) The maximum current variation between channels is less than 3%, and that between ICs is less
than +6%.
2) In addition, the current characteristic of output stage is flat. The output current can be kept
constant regardless of the variations of LED forward voltage. This perform as a perfection of load
regulation.
11
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APPLICATION EXAMPLE

Vpoa 5V VLED =5V
| LN

r_
15
— O 0 &l
CLK

»O) Din lout0 <—| 10
R o m—
»()sTRoBe ~ LD1016 lour? =
*) o lour15 O 15

Rexr GND  Dour

CcPU }j i
CLK Din
loutO
| stTrRoge ~ LP1016 lour?
— (| oE O —i1s
loutls
Rext  GND  Dgyr VT
g i T 10=17=115
12
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PACKAGE INFORMATION

24 SSOP — 300 mil

| 0.05MIN
175+0.10 |
(0.069 + 0.004)
§
\/ 1 7'y 4|n Q
o
#1 1] O [T ]#24 T 1(0.002 MIN)
— 8
- 1] T 9R)S
1T 1 i 3
L 98
1] Sls
[T} [ 1] - I-. v
[ < ol8 —
C1 1 | 1 pd e —
old Q| El
1] [ 1] B3 |3 —
= Tle | &L« 8
e NI
LI} [ 1] =: a2
1] [ T 1] L il
[ 11 v
] [ 11 —
- T -
I-.
#12 [T [T ]#13 —
v L/
‘ 7.90 + 0.30 2.00 MAX ‘
v (0.311 + 0.012) g 0.079 MAX 1
N
o
o
o
<« « 2.30 +0.20 > Unit : mm (inch)
S8'S (0.209 + 0.008)
ool o
+ '+
o | o
3|8
e Y
—>—
3
0
. 7.62 =! y
(0.300)
0.60 +0.20
(0.024 + 0.008)
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24 SOP — 375mil

Unit : mm (inch)

MINO.05
(MINO.002)
o|~
Q1S
— -
AL T ] O [T [#24 ]
LT ] [T | g
<
LT ] [T 1 <
| g
LT | 1T 1 9|8
‘ - =2+
LT | 1T 1 | 8 2 = &
- - =z 4| 3|3
| SIS gld N
[T} 1] Al vl | T/
C 1T ] [T 1
LT ] [T 1 e
LT | 1T 1
LT ] [T |
#12 [T ]#3
10.30 + 0.30 ‘ 2.35+0.10 ‘
(0.406 + 0.012) h (0.093 + 0.004) "
§ 2.60MAX
3 7.50 + 0.20 (0.102MAX)
< (0.295 + 0.008)
oS -
g!o_ o
P * \
g8 ,
O
. 9.53 | o
I (0.375) |
0.87 +0.20
-—:
(0.034 + 0.008)
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24 PDIP — 300mil

Unit : inch
< 1.250 + 0.03 >
< > =7~15°
o l”irq
OO0 000000000 n IN
Q S
o 8 (@
O O O'g ™ b
y 0 © 3
I I B g S
A J
0.130+0.95
o
o 1
; 0.210
™
—
B
0.050typ
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