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1. Introduction

1.1 Description

P2506(F) and P2508(F) are designed for driving LED modules. The devices provide
programmability of the output current to a desirable value within the specification range. A single
resistor is connected externally for the programming of the LED driving current. Current is

programmable from 5mA~90mA and is held constant across all 16(8) outputs

1.2 Features

® Driving capability and number of outputs:
90mA x 16 outputs, P2506(F)
90mA x 8 outputs, P2508 (F)
Constant current range: 5mA ~ 90mA
Minimum output voltage:
0.6V (output current 5mA)
1.0V (output current 20mA)
1.6V (output current 50mA)
2.4V (output current 90mA)

®  Constant current accuracy:
Bit to Bit +1.5% (@20mA,Max)
Chip to Chip £3.0% (@20mA,Max)
Chip to Chip 16.0% (@5mA,Max)

® Maximum output terminal voltage: 10V

® Data transfer rate: 30Mbps

®  Operating temperature range: -40°C ~ 85°C

®  Ordering information:

P2506 P2506F P2508 P2508F

SSOP-24 P2506S P2506FS NA NA
SOP-24 P2506W P2506FW NA NA
SOP-24 P2506W1 NA NA NA
DIP-24 P2506K P2506FK NA NA
SOP-16 NA NA P2508W P2508FW
DIP-16 NA NA P2508K P2508FK




ene

ENE TECHNOLOGY INC

P25068 Datasheet

2. Pin Assignment and Description

2.1 Pin Con

figuration
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2.2 Pin Description

P2506
Pin No. Pin Name Type Description
1 GND G GND terminal for control logic
2 SERIAL-IN I Input terminal of a serial-data for shift register
3 CLOCK I Input terminal of a clock for data shift up to edge.
Input terminal of a data strobe. (Latches pass data
4 LATCH I with “H” lofeLAECH-termingd, wand  hold
data with “L” | evel inpy
5~20 OuUT0~15 O Output terminals
Input terminal of output enable. (All outputs are off
21 ENABLE# I wi t h “ Hriput bf ENABLE# terminal, and on
wi t hlevélingut.)
29 SERIAL-OUT 0. Outp_ut terminal of serial data for next SERIAL-IN
terminal.
Constant Current Programming through external
23 R-EXT I/O resistor.
Output currentis approximately 1.2V+Rextx16
24 VCC P 5V Supply voltage terminal
P2506F
Pin No. Pin Name Type Description
1~4 GND G GND terminal for control logic
5~20 OuUT0~15 0] Output terminals
Input terminal of output enable. (All outputs are off
21 ENABLE# wi t h “ Hrput bf ENABLE# terminal, and on
wi t hlevélingut.)
22 NC No connection
Constant Current Programming through external
23 R-EXT le] resistor.
Output current is approximately 1.2V+-Rextx16
24 VCC P 5V Supply voltage terminal

P25068-ds-110
February 22, 2008

2 All rights reserved.
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P2508
Pin No. Pin Name Type Description
1 GND G GND terminal for control logic
2 SERIAL-IN I Input terminal of a serial-data for shift register
3 CLOCK I Input terminal of a clock for data shift up to edge.
Input terminal of a data strobe. (Latches pass data
4 LATCH wi t h levelHriput of LATCH-terminal, and hold
data with “L” | evel i np
5~12 ouTO0~7 (0] Output terminals
Input terminal of output enable. (All outputs are off
13 ENABLE# wi t h “ Hrput 6f EMABLE# terminal, and on
wi t hlevélingut.)
14 SERIAL-OUT o Output terminal of serial data for next SERIAL-IN
terminal.
Constant Current Programming through external
15 R-EXT I/O resistor.
Output.current is approximately 1.2V+-Rextx16
16 VCC P 5V Supply voltage terminal
P2508F
Pin No. Pin Name Type Description
1~-4 GND G GND terminal for control logic
5~12 OuUT0~15 O Output terminals
Input terminal of output enable. (All outputs are off]
13 ENABLE# I wi t h “ Hriput bf ENABLE# terminal, and on
wi t hlevélinpgut.)
14 NC No connection
Constant Current Programming through external
15 R-EXT /0 resistor.
Output current is approximately 1.2V+-Rextx16
16 VCC P 5V Supply voltage terminal

P25068-ds-110
February 22, 2008
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2.3 Functional Block Diagram

P2506
Block Diagram
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R-EXT 0— I-REG JT\ i n
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Q Q Q
ST D ST D ST D
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P2506F

Block Diagram

OouTO OouT1 OUT15

R-EXT O— I-REG T\ j\

N R PR

P2508F
Block Diagram
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R-EXT O—| I-REG JT\ j\
L;]U / /
777 1 1
ENaBLE#O—| >0—b— L — 1
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Timing Diagram:
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3. DC/AC Characteristics

3.1 Absolute Maximum Ratings

CHARACTER SYMBOL RATING UNIT
Supply Voltage VCC 0~+7.0 \%
Input Voltage VIN -04~vCC +04 \Y
Output Current IOUT 90 mA
Output Voltage VOUT 10 \%
Clock Frequency FCLK 30 MHz
P2506 (F) 1500
GND Terminal Current IGND mA
P2508 (F) 750
SSOP-24 63
SOP-24 TBD
Thermal Resistance Theta JA DIP-24 TBD ‘CIW
SOP-16 73
DIP-16 TBD
Operating Temperature Topr -40 ~ 85 ‘C
Storage Temperature Tstg -50~+150.0 ‘C
P25068-ds-110 7 All rights reserved.
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3.2 Electrical Characteristics

CHARACTERISTIC SYMBOL CONDITION MIN [ TYP | MAX [UNIT
I nput Vol t e VIH — 0.7vDD| — VDD v
I nput Vol t ¢ VIL — GND | — (0.3VvDD| v
Output Leakage IOH . . . 10 UA
Current
VOL IOL = +1.0mA — — 0.4 %
Output
Voltage-SERIALOUT
VOH IOH = -1.0mA 4.6 — — v
Output Current Skew dlout lout = 20mA, Vout = 0.7V — — +15 | %
Output Voltage dlout lout = 20mA, Vout = 1v=10V | — |01 | 05 |%/v
Regulation
Supply Voltage o VDD= 4.5~ 5.5V, Rext =470 o
Regulation % VDD ohm, Vout = 1.2V o 151 30 %N
Pull Up Resistor RIN(up) — 10 — KQ
Pull-down Resistor RIN(down) — 10 — KQ
Rext = 3.84k 10
Supply Cur i Idd (off)
Rext = 0.96k 10
mA
Rext = 3.84k 10
Supply Cur Idd (on)
Rext = 0.96k 10
P25068-ds-110 8 All rights reserved.
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3.3 Switching Characteristics

CHARACTERISTIC SYMBOL | CONDITION | MIN. TYP. MAX. | UNIT
ENABLE#-OUTn — 15 —
Propagation
Delay Time CLK-SOUT tpLH 15 ns
(“L- _ _
LATCH-SOUT 15
VCC =5.0V
VIH =35
Propagation Iref =2.5mA
Delay Time CLK-SOUT tpHL VL = 3.0V 15 ns
(“H" ¢{ RL =47 ohm _ —
CL =13pF
LATCH-SOUT 15
Output Current Rise Time tor 5 ns
Output Current Fall Time tof 5 ns

3.4 Test Circuit
AC characteristics test circuit

]

VILVIH a
——C) ENABLE # ouTo
SwW- |——(jcLock : R
MATRIXL 3 iaTcH ouT15 =
—— SERIAL-IN SERIAL-OUT
% R-EXT GND
CL Vi

P25068-ds-110 9 All rights reserved.
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DC characteristics test circuit

|DDL

O——CENABLE # outoO—CO
O——(JcLock .
ViV O—JLATCH outis—0O
O— SERIAL-IN SERIAL-OUTO—CO
R-EXT GND
Vi

Iref l

Timing Waveform:

CLOCX

tsetup thold

SERIAL IN

SERIAL OUT,
OUTn {current)

CLOCK

SERIAL IN X X

“L" level « DATA HOLD

LATCH }SO%

Yetup

ENABLE 50% 0%

toL TpHL

OUTn S0% I 50%

P25068-ds-110 10 All rights reserved.
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10000

lout/Vou ReXHOU
0.1 100
0.09 90
0.08 80
007 (510330 22k 15k—1K—220] £ 70
0.06 — g 60
- (O]
0.05 < 50
0.04 £ 40
0.03 3 30
J/ 2
0.02 / 20
0.01 10 ]
0 0
0 1 2 3 4 5
Vout (V) 100 1000
Rext (ohm
P25068-ds-110 12 All rights reserved.
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4. Package Outline

4.1 SSOP24

‘HafsRadanadd” |

SRR

CRARARN N

T e
3

TRFTETETTTo. = —

felt
I
|
'
YRR,
L.7_“J —=T e
\_SEaTING PaRD
DIMENSION DIMENSION
(MM (MIL)
SYN3OL| T
MIN. | NOM. | MAX. | MIN. | NDM. | MaX,
!
A 135 | 160 175 53 €3 69
Al {010 | o015 025 | 4 3 10
A2 L 59
b 0.20 230 | B 12
bl | 020 |[oess [az8 | B 1 T
- 018 085 | 7 10
cl 018 0203 +23 7 |8 9
D 8356 866 6874 237 341 Jaq
E S8 600 220 28 235 244
(EL | 380 | 35c |40 {150 154 157
NOTE 0635 BSC 25 BSC
1. REFER 70 JEDEC STD MO~ 137 AD h | 025 | o042 1ess |1 17 20
Z. DIMENS!ON "D” DOES NOT INCLUBE MOLD FLASH, PROTRUSIONS
OR GATF BURRS. MOLD FLASH, PROTRUSIONS AND CATE Burrs | & | 040 | 0635 | 127 |16 23 S0
SHALL NOT EXCEED 0.15mm {6 MIL) P£R SIDE. PROTRUSIONS | L1 | 100 | 105 110 39 4 43
AND GATE BURRS SHALL NOT FXCFFD 0.15mem (6 MIL) PER SiDE -
5. DIMENSION "E1" DOES NOT INCLUDE INTERLEAD FLASH OR D B89 FeF S
PROTRUSIONS. INTER—| FAD FLASH AND PROTRUSIONS SHALL Y 010 4
NOT FXCEED 0.25mm {10mil) PER SIDE. [y 0 a 0* g
4. CONTROLLING DIMENSION: MILLIMENTER
P25068-ds-110 13 All rights reserved.
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4.2 SOP-24
(Pitch 0.050 inch)

AAfAAAAABAAREA &
1o
w I g
S \
% Sy \
HERHEEROOOO0E ! \ ]
0.016typ /
0.050typ "A" ~
D
L
r \
< WA
H# ’ SN
<€ GAUGE PLANE ¥
SEATING PLANE ¥ %@’
[ [0.004max ]
DETAIL : A
SOP-24
SYMBOLS MIN. NOM MAX.
A 0.093 0.099 0.104
Al 0.004 - 0.012
D 0.599 0.600 0.614
E 0.291 0.295 0.299
0.394 0.406 0.419
L 0.016 0.035 0.050
8° 0 - 8
UNIT : INCH
P25068-ds-110 14 All rights reserved.
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4.3 DIP-24

alalulalalelalalaialals

D O

O

E1l

AL R R D B DRG]

February 22, 2008

/ |1 \ MY <
! ! | ] W 1 SEATING PLANE
. <
1|L] 0-018typ. _ 0.100typ.
[ 0.060tvo.
DIP-24
SYMBOLS MIN. NOM MAX.
A S - 0.210
Al 0.015 - -
A2 0.125 0.130 0.135
D 1.230 1.250 1.280
E 0.300 BSC.
El 0.253 0.258 0.263
L 0.115 0.130 0.150
0.335 0.355 0.375
6° 0 7 15
UNIT : INCH
P25068-ds-110 15 All rights reserved.
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4.4S50P24
(Pitch 1.00 mm)

L

o

=l = 0.40 TYP J l-1.00TYP

0.152 TYP

1 0~2

)1 )\

1(
L[;'f 1
7.90:0.20 ¥ L

U
' ‘ 3
595:020 _|0.45:020
6.00£0.20

12.95+0.20 -
r 13.00 £0.20
vinistnlninininiainininivAR e
0.10+0.10
(Unit mm)
P25068-ds-110 16 All rights reserved.
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INDICATOR #0.70 A
SURFACE POLSHED /

4.5 TSSOP16

|

LI AAAE

1

1

1]

—

T
T

NOTE ;

w

-

D

-4 |

CONTROLLIMG DIMENSION : mm

2. LEAD FRAME MATERIAL : OUN C7025/EFTEC 64T
. DIMENSION "D" DOES NOT INCLUDE MOLD

DETAIL A /

| DIMENSIONS N MILLIMETERS ||

DIMENSIONS IN INGHES

February 22, 2008

: oAkt SYMBOLS - :
FLASH, TIE BAR BURRS AND GATE BURRS, u MIN NOM MAX u MIN NOM MAX
SHALL NOT EXCEED 0,0067[0.15mm] PER END = = R Y
DIMENSION "E1" DOES NOT INCLUDE INTERLEAD Al 0.05 | .10 0.15 || 0002 | 0004 | 0.008
FLASH.[ |erp.n_£,]su FLASH SHALL NOT EXCEED A2 1.00 1,05 0,035 | 0.041
0.010"[0.25mm) FER SIDE, o Y13 - e L

. DIMENSION "b" DOES NOT INCLUDE DAMBAR E sl E"“:q L RIS s 1 0
PROTRUSION. ALLOWABLE DAMBAR PROTRUSION SHALL c 0.127 | —— 0.005
BE 0,003"{0,0Bmm] TOTAL IN EXCESS OF THE "" 1] 4,90 5079 | 510 || 0183 | 0.1898 | 0.2004
DIMENSION AT MAXIMUM MATERIAL CONDIMON. DAMBAR 7 7 == aois | oot o
CANNGT BE LOCATED ON THE LOWER RADIUS OR THE E 620 | 640 | 650 § 0244 } 0252 ] 0.260
FOOT, MINIMUM SPACE BETWEEN. PROTRUSION AND AN £l 4.30 4.4Q 450 || 0170 | 9175 | 0.177
ADJACENT LEAD TO BE '3.0028‘1':’.0?-".”10’1] a —— 0.65 — 0.02%6
D S0 R NS RTHESNE L 050 | 060 | 070 || 0020 | 0.024 | 0.028
OTHERWISE DIMENSION FOLLOW ACCEFTABLE y — — 0.076 0.003
SPEC. & o 4 g [ & g
. REFERENCE DOCUMENT : JEDEC SPEC MO-153
P25068-ds-110 17 All rights reserved.
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4.6SOP16

16-Lead Small Outline Plakage (SOP)
SOP 16 (150 mil)

Doopgggad 1

FEACBEE

D

%< ;
- - - - .- — - - — L
4§L E"‘ \ SEATING PLANE < DETOR CX

DIMENSION DIMENSION
MM (MILS
SYMBOL
MIN, NOM, | MAX. | MIN. NOM, | MAX,

A 133 1,60 1,75 53 63 63
Al 0,10 0,15 0,25 4 6 10
Ac 1,85 1,45 1,55 49 57 61
b 0,33 0,406 | 0,51 13 16 20
c 0,19 0,203 0,25 7.5 B 10

D 9,80 3,90 10,00 386 390 394
E 3,80 3,90 4,00 150 154 157
& 1.27 BSC 50 BSC

H 5.80 6,00 6,20 228 236 244

n 0,25 0,42 0,50 10 17 20

L 0,40 0,66 127 16 26 50
L1 1,00 103 1,10 39 4] 43

S 0,30 0,545 | 0,70 12 2l 28

Y 0,075 3

0 0* a* e g8*

NOTE:

1. REFER TO JEDEC STD MS-012 AC

2. DIMENSION “D° DOES NOT INCLUDE MOLD FLASH, PROTRUSIDNS
OR GATE BURRS. MOLD FLASH, PROTRUSIONS AND GATE BURRS
SHALL NOT EXCEED 0,15mm (6 MIL) PER SIDE, PROTRUSIONS
AND GATE BURRS SHALL NOT EXCEED 0,15am (6 MIL) PER SIDE.

3 DIMENSION ‘E* DOES NOT INCLUDE INTERLEAD FLASH OR
PROTRUSIONS. INTER-LEAD FLASH AND PROTRUSIONS SHALL
NOT EXCEED 0,25mm PER SIDE.

4. CONTROLLING DIMENSION MILLIMENTER

P25068-ds-110 18 All rights reserved.
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4.7 DIP-16

Y —_ "1
L P P P e L — e
|
AT N i 2
— 77// - SN — H| esdres 2671777777—"»7400 20 ﬁ
o J[ o
N R40 b r ‘ 3
[ M Y e i}
I
[/
N —
S v
75%20 |65%4)|55+4
90+20 310Max.
1
%
o
= E
: j:h
T __ 15 Min.
=
>
I}
L s001yp 18+£2Typ. 60£5]yp.
P25068-ds-110 19 All rights reserved.
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5. Revision History

Rev. Preliminary/Changes Date

000 « |nitial Release Nov 2003
010 » Add 2506F,2507F,2508F,2509F Feb 2004
020 » Modify Electrical Spec May 2004
030 » Modify Electrical Spec May 2004
100 » Modify Electrical Spec May 2004
101 » Modify Electrical Spec May 2004
102 » Modify Electrical Spec May 2004
103 » Modify feature Chip-to-Chip: +10% “(Max)” May 2004
104 » Modify format June 2004

« Add output current equation ,

105 . Modifiedpconstant cu?rent Chip-to-Chip accuracy(+6% Max) 1 25
106 e Add Part P2506W1 and outline drawing Aug 2005
107 » Modify Electrical Spec Dec 2006
108 » Modify Electrical Spec Aug,2007
109 » Modify Electrical Spec Oct,2007
110 » Modify Packagel Spec Jan,2008
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