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SOIC−28
V SUFFIX

CASE 751BM

PIN CONNECTIONS

MARKING DIAGRAM

L = Assembly Location Code
3 = Mark ”3” for (lead finish Matte−Tin)
A = Product Revision: Fixed as ”A”
CAT4026V = Specific Device Code
YY = Production Year (Last Two Digits)
WW = Production Week (Two Digits)
XXXX = Last Four Digits of Assembly Lot Number

(Top View)

Device Package Shipping

ORDERING INFORMATION

CAT4026V−T1
(Note 1)

SOIC−28
(Pb−Free)

1,000/
Tape & Reel

1. Matte Tin Plated Finish (RoHS−compliant)

L3A
CAT4026V
YYWWXXXX

VDD
PWM

ANLG

RSET1
BASE1

GND
SCA
VCS
BASE6
RSET6

RSET4
FLT−OCA

VC

BASE2

VA
N.C.

BASE5
RSET5
BASE4

C3
FLT−SCA
IFB

RSET2
BASE3
RSET3

OCA
C1

N.C.

1
2
3
4
5
6
7
8
9
10
11
12
13
14

27
26
25
24
23
22
21
20
19
18
17
16
15

28



CAT4026

http://onsemi.com
2

Figure 1. Typical Application Circuit

Notes: Q1 to Q6 NPN power transistor MJD340 from ON Semiconductor.
External power−derating circuit not shown.
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Table 1. ABSOLUTE MAXIMUM RATINGS

Rating Symbol Value Unit

VDD Voltage Range Vin −0.3 to 7 V

PWM, ANLG, FLT−OCA, FLT−SCA Voltage Range PWM −0.3 to 7 V or (Vin + 0.3),
whichever is lower

V

RSET[x], BASE[x] −0.3 to 7 V or (Vin + 0.3),
whichever is lower

V

Maximum Junction Temperature TJ(max) 150 C

Storage Temperature Range TSTG −65 to 150 C

Lead Temperature Soldering
Reflow (SMD Styles Only), Pb−Free Versions (Note 3)

TSLD 260 C

Stresses exceeding Maximum Ratings may damage the device. Maximum Ratings are stress ratings only. Functional operation above the
Recommended Operating Conditions is not implied. Extended exposure to stresses above the Recommended Operating Conditions may affect
device reliability.
2. This device series incorporates ESD protection and is tested by the following methods:

ESD Human Body Model tested per AEC−Q100−002 (EIA/JESD22−A114)
ESD Machine Model tested per AEC−Q100−003 (EIA/JESD22−A115)
This device meets latchup tests defined by JEDEC Standard JESD78.

3. For information, please refer to our Soldering and Mounting Techniques Reference Manual, SOLDERRM/D.

Table 2. THERMAL CHARACTERISTICS

Rating Symbol Value Unit

Thermal Characteristics, SOIC−28
Thermal Resistance, Junction−to−Air (Note 4)
Thermal Resistance, Junction−to−Case (Note 4)

R�JA
R�JC

79
23

C/W

4. Values based on copper area of 645 mm2 (or 1 in2) of 1 oz copper thickness and FR4 PCB substrate.

Table 3. OPERATING RANGES

Rating Symbol Min Max Rating

Input Voltage Vin 4.5 5.5 V

Ambient Temperature TA −40 85 C
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Table 4. ELECTRICAL CHARACTERISTICS (VDD = 5 V, VPWM = VDD, VANLG = 3.3 V, for typical values TA = 25C, for min/max
values TA = −40C to +85C; unless otherwise noted.)  

Parameter Test Conditions Symbol Min Typ Max Unit

RSET[x] pin voltage VRSET 0.97 1.00 1.03 V

RSET channel to channel voltage matching (VRSET – VRSETAVR) / VRSETAVR ,
Nominal current 100 mA per channel

VRSET−MAT 0.6 2.0 %

RSET device to device matching VRSET−D 0.6 2.5 %

IFB sink current VVCS = 3.6 V IIFB 0.5 mA

VA output voltage VA pin no load VVA 1.8 V

VA output resistance 100 �A load RVA 250 �

VC output voltage VC pin no load, VCS pin = 3.6 V VVC 1.8 V

VC output resistance 100 �A load RVC 360 �

VCS pull−up resistance to VDD VPWM = 5 V RVCS 50 k�

SHUTDOWN, DISABLE, QUIESCENT CURRENTS

Shutdown Current Shutdown mode (PWM low for > 50 ms) IOFF − 50 �A

Disable Current VPWM = 0 V, all channels off 
(PWM low for < 20 ms)

IDIS − 1.5 mA

Quiescent Current (Note 5) VPWM = 5 V, R1 to R6 = 10 � (100 mA load
per channel), application circuit as shown with
0.8 mA BASE pin current per channel

IQ − 16 mA

No external circuit components present, all
BASE[x] and RSET[x] pins floating

7.6 mA

Short Circuit Supply Current VVCS = GND, all BASE[x] shorted to Ground IQ−MAX − 118 mA

LOGIC I/OS

PWM pull−down resistance VPWM = 5 V RPWM 80 120 200 k�

PWM Input Threshold Voltage
VIH Logic High
VIL Logic low

VPWM−VIH
VPWM−VIL

−
−

1.2
1.0

−
−

V

ANLG divider network pull−down resistance RANLG 120 150 180 k�

ANLG to RSET pin voltage ratio 
(VANLG / VRSET)

VANLG  3.0 V, all outputs on, R1−R6 = 10 � VANLG
/VRSET

3 −

OPEN CATHODE−ANODE FAULT DIAGNOSTICS

OCA open−LED threshold voltage VOCA 0.97 1.00 1.03 V

FLT−OCA pin pull−down voltage Open Cathode Anode fault is active,
5 mA sink current

VFLT−OCA 65 mV

FLT−OCA open−drain leakage Open Cathode Anode fault is inactive IFLT−OCA 0.2 �A

FLT−OCA fault delay Delay between OCA fault and FLT−OCA active TFLT−OCA 1 �s

SHORT CATHODE−ANODE FAULT DIAGNOSTICS

SCA fault detection threshold sink current FLT−SCA transitions to active state (low) ISCA−ON 1.3 mA

SCA fault cleared threshold sink current FLT−SCA transitions to inactive state (high) ISCA−OFF 0.4 mA

FLT−SCA pin pull−down voltage Short Cathode Anode fault is active,
5 mA sink current

VFLT−SCA 65 mV

FLT−SCA fault delay Delay between SCA fault and FLT−SCA active TFLT−SCA 35 �s

FLT−SCA open−drain leakage Short Cathode Anode fault is inactive IFLT−SCA 0.2 �A

5. The quiescent current depends on the external bipolar transistors used (ON Semiconductor MJD340) and more specifically of its DC cur-
rent gain (hFE).
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Table 4. ELECTRICAL CHARACTERISTICS (VDD = 5 V, VPWM = VDD, VANLG = 3.3 V, for typical values TA = 25C, for min/max
values TA = −40C to +85C; unless otherwise noted.)  (continued)

Parameter UnitMaxTypMinSymbolTest Conditions

TIMING

PWM Enable Time VPWM = 0 V to VDD
Iout = 0 mA to 90% of Iout(nom)

tEN 800 ns

PWM Disable Time VPWM = VDD to 0 V
Iout = Iout(nom) to 10% of Iout(nom)

tDIS 1 �s

Turn−off Shutdown Time, 
PWM falling to shutdown

VPWM = 5 V to 0 V
Iout = Iout(nom) to shutdown mode

tOFF 25 ms

Channel to channel turn on and turn off
delay (staggering)

tCC 50 ns

THERMAL SHUTDOWN

Thermal Shutdown Temperature TSD − 150 − C

Thermal Shutdown Hysteresis TSH − 20 − C

Figure 2. Timing Diagram
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TYPICAL PERFORMANCE CHARACTERISTICS
(VDD = VPWM = 5 V, VANLG = 3.3 V, TAMB = 25C unless otherwise specified.)

Figure 3. PWM Threshold Voltage vs.
Temperature

Figure 4. Quiescent Current vs. Temperature
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Figure 5. IFB Sink Current vs. VCS Voltage Figure 6. RSET Voltage vs. Temperature
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Figure 7. LED Brightness vs. ANLG Voltage Figure 8. Matching Channel−to−Channel vs.
Cathode Voltage
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TYPICAL PERFORMANCE CHARACTERISTICS
(VDD = VPWM = 5 V, VANLG = 3.3 V, TAMB = 25C unless otherwise specified.)

Figure 9. OCA Threshold Voltage vs.
Temperature

Figure 10. Shutdown Time vs. Temperature
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Figure 11. Quiescent Current vs. Supply
Voltage (Note 6)

Figure 12. LED Brightness vs. PWM Duty
Cycle
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6. At initial power up, the CAT4026 will draw a higher quiescent current equal to the “dropout” current until it reaches normal regulation.
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TYPICAL PERFORMANCE CHARACTERISTICS
(VDD = VPWM = 5 V, VANLG = 3.3 V, TAMB = 25C unless otherwise specified.)

Figure 13. LED Current Transient During PWM
Dimming

Figure 14. ANLG Transient, 20% to 80%
Brightness

Figure 15. Open Cathode−Anode Waveform Figure 16. Short Cathode−Anode Waveform
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Table 5. PIN DESCRIPTION

Pin # Name Function

1 VDD Supply Bias voltage input for controller

2 PWM Digital PWM input control to globally PWM all channels

3 ANLG ANLG input bias signal to globally adjust full scale brightness. (intended for external power derating
circuit for SCA conditions)

4, 6, 8, 21,
23, 25

BASE [1:6] Base drive connection for external channel high voltage BJT

5, 7, 9, 20,
22, 24

RSET [1:6] Current setting resistor for LED channel (Full Scale Brightness of 1 V)

10 OCA Open Cathode Anode over−voltage threshold trigger input (sets maximum allowed LED Anode voltage,
1 V trigger)

11 C1 LED Anode capacitor

12 N.C. Do not connect, leave floating

13 VA Internal cathode reference voltage (divided by 2 and buffered to 1.8 V). Intended to provide reference
bias for external circuitry, such as the power derating operational amplifier.

14 N.C. Do not connect, leave floating

15 VC Cathode voltage with compensation (divided by 2 and buffered). Leave floating if not used.

16 IFB Current sink feedback (1 mA max) used with external circuit to control of LED Anode supply voltage

17 FLT−SCA Shorted Cathode−Anode Fault output logic signal (open−drain, active low) indicating presence of
excessive cathode voltage

18 C3 Connect pin to GND

19 FLT−OCA Open Cathode−Anode Fault output logic signal (open−drain, active low) indicating an Open−channel
condition

26 VCS Lowest LED Cathode sense input (connect to sensing diode anodes)

27 SCA Highest LED Cathode sense input (connect to external high voltage transistor and zener/diode network)

28 GND Ground reference for all pins
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Simplified Block Diagram

Figure 17. Simplified Block Diagram
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Figure 19. Open LED at Power−up, Base Voltages
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Example of Ordering Information (Note 9)

Prefix Device # Suffix

Company ID

CAT 4026

Product Number
4026

T1

T:  Tape & Reel
1:  1,000 / Reel

Tape & Reel (Note 11)
(Optional)

V

Package
V:  SOIC−28L

−

Blank:  Matte Tin
Lead Finish

7. All packages are RoHS−compliant (Lead−free, Halogen−free).
8. The standard lead finish is Matte Tin.
9. The device used in the above example is a CAT4026V−T1 (SOIC−28L, Matte Tin, Tape & Reel, 1,000/Reel).
10.For additional package and temperature options, please contact your nearest ON Semiconductor Sales office.
11. For information on tape and reel specifications, including part orientation and tape sizes, please refer to our Tape and Reel Packaging

Specifications Brochure, BRD8011/D.
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SOIC−28, 300 mils
CASE 751BM−01

ISSUE O
DATE 19 DEC 2008
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PIN #1
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D
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�1

b e

E1

AA2

TOP VIEW

SIDE VIEW END VIEW

�1

Notes:
(1)  All dimensions are in millimeters. Angles in degrees.

(2)  Complies with JEDEC MS-013.

�

SYMBOL MIN NOM MAX

θ

A

A1

b

c

D

E

E1

e

h

0º 8º

0.10

0.31

0.20

0.25

17.78

10.11

7.34

1.27 BSC

2.65

0.30

0.51

0.33

0.75

18.03

10.51

7.60

L 0.40 1.27

2.35

A2 2.05 2.55

θ1 5º 15º

MECHANICAL CASE OUTLINE
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