19-3892; Rev 0; 10/05

8-Port, 36V Constant-Current LED Driver
with LED Fault Detection

General Description

The MAX6981 serial-interfaced LED driver provides
eight open-drain, constant-current-sinking LED driver
outputs rated at 36V. The device operates from a 3V to
5.5V supply. The MAX6981 supply and the LEDs’ sup-
ply can power up in any order. The constant-current
outputs are programmed together up to 55mA using a
single external resistor. The MAX6981 operates with a
25Mbps, industry-standard, 4-wire serial interface.

The MAX6981 includes circuitry that automatically
detects open-circuit LEDs. Fault status is loaded into
the serial-interface shift register when LE goes high and
is automatically shifted out on DOUT when the next
data transmission is shifted in.

The MAX6981 uses the industry-standard shift-register-
plus-latch-type serial interface. The driver accepts data
shifted into an 8-bit shift register using data input DIN
and clock input CLK. Input data appears at output
DOUT eight clock cycles later to allow cascading of
multiple MAX6981s. The latch-enable input, LE, loads
the 8 bits of shift register data into an 8-bit output latch
to set which LEDs are on and which are off. The output-
enable input, OE, gates all eight outputs on and off,
and is fast enough to be used as a PWM input for LED
intensity control.

The MAX6981 is one of a family of 10 shift-register-plus-
latch-type LED drivers. The family includes 8-port and
16-port types, with 5.5V- or 36V-rated LED outputs, with
and without open-circuit LED detection and watchdog.
All versions operate from a 3V to 5.5V supply, and are
specified over the -40°C to +125°C temperature range.

Applications

Variable Message Signs
Marquee Displays
Point-of-Order Signs
Traffic Signs

Gaming Features
Architectural Lighting

MAXIMN

MNAXIMN

Features

4 25Mbps Industry-Standard 4-Wire Serial Interface
at 5V

3V to 5.5V Logic Supply

Eight Constant-Current LED Outputs Rated at 36V
Up to 55mA Continuous Current per Output
Output Current Programmed by Single Resistor
3% Current Matching Between Outputs

6% Current Matching Between ICs

Reports Open-Circuit LED Faults

® & & 6 O o o o

-40°C to +125°C Temperature Range

Ordering Information

PART TEMP RANGE  pic. ) oo gg%E
MAX6981AUE  -40°C to +125°C 16 TSSOP-EP* U16E-3
MAX6981APE  -40°C to +125°C 16 PDIP A16-2
MAXE981AAE  -40°C 10 +125°C 16 SSOP P16-1

*EP = Exposed pad.

Typical Application Circuit and Selector Guide appear at
end of data sheet.

Pin Configuration

TOP VIEW
P
GND [ 1] [16] v+
DIN [ 2 ] [15] ser
oLk 3] [14] DOUT
Le [4] maam [i3] o
ouro [5| MAXG9ST T3] ourr
ourt [6] [11] oute
our2 [ 7] [10] ous
ous [ | 9] ours
TSSOP/PDIP/SSOP

Maxim Integrated Products 1

For pricing, delivery, and ordering information, please contact Maxim/Dallas Direct! at
1-888-629-4642, or visit Maxim’s website at www.maxim-ic.com.
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MAX6981

8-Port, 36V Constant-Current LED Driver
with LED Fault Detection

ABSOLUTE MAXIMUM RATINGS

(Voltage with respect to GND.) Continuous Power Dissipation (Ta = +70°C)

Vo -0.3V to +6V 16-Pin TSSOP-EP (derate 21.3mW/°C above +70°C) ..1702mW
OUT_ ... [T TP T T OO TP PR PPTPRPPPON -0.3V to +40V 16-Pin PDIP (derate 10.5mW/°C above +70°C)............ 842mwW
DIN, CLK, LE, OF, SET ....ccceoiiiiiiiiiiii -0.3V to (V+ + 0.3V) 16-Pin SSOP (derate 7.1mW/°C above +70°C) ............ 571mW
DOUT CUITENL vttt +10mA Operating Temperature Range ...........c..cccocoo.. -40°C to +125°C
OUT_ Sink Current Junction TemMperature ..........ccoocveeeiiiiiiiicceee +150°C

Total GND Current Storage Temperature Range............... ..-65°C to +150°C

Lead Temperature (soldering, 10S) .......ccoocvvvviiiiiiieeenn. +300°C

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS

(Typical Operating Circuit, V+ = 3V to 5.5V, Ta = TmIN to TmAx, unless otherwise noted. Typical values are at V+ = 5V, Ta = +25°C.)
(Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Operating Supply Voltage V+ 3.0 55 Vv
Output Voltage VouT 36 Vv
Standby Current o
(Interface Idle, All Output Ports I+ ﬁ:lffc;z(;ﬂputs atV+ or GND, DOUT 3.6 5.6 mA
High Impedance, RsgT = 360Q)

Standby Current

(Interface Running, All Output I+ fcLk = 5MHz, OE = V+, DIN and LE = V+ 3.8 6.0 mA

Ports High Impedance, or GND, DOUT unloaded ' '

RseT = 360Q)

Supply Current _ — _

(All Output Ports Active Low, I+ fgg@; 5r':/|'sz' OdE = GND, LEand DIN = V+, 17 30 mA

RSET = 360Q) unioade

Input High Voltage

DIN, CLK, LE, OF ViH O-7xV+ v

Input Low Voltage

DIN, CLK, LE, OF Vi 08xVe)

Hysteresis Voltage

DIN, CLK, LE, OF avi 08 v

Input Leakage Current

DIN, CLK, LE, OF . hiL ! + WA

Pullup Resistor to V+, OE ROE 0.170 3 10.000 MQ

Pullup Resistor to GND, LE RLE 0.170 3 10.000 MQ

Output High Voltage DOUT VOH ISOURCE = 4mA V+-05V Vv

Output Low Voltage VoL ISINK = 4mA 0.5 Vv
V+ =3.0Vto 5.5V, Vout = 0.8V to 2.5V,

Output Current OUT_ lout RSET = 3600 36 50 60 mA

Output Leakage Current OUT_ ILEAK OE =V+ 1 uA

Watchdog Timeout twD 0.1 1 2.5 s
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8-Port, 36V Constant-Current LED Driver
with LED Fault Detection

5V TIMING CHARACTERISTICS

(Typical Operating Circuit, V+ = 4.5V to 5.5V, Ta = TMIN to TmAX, unless otherwise noted.) (Notes 1, 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
CLK Clock Period tcp 40 ns
CLK Pulse-Width High tcH 19 ns
CLK Pulse-Width Low tcL 19 ns
DIN Setup Time tDs 4 ns
DIN Hold Time tDH 8 ns
DOUT Propagation Delay tDoO 12 32 ns
DOUT Rise and Fall Time tbr, toF | CpouT = 10pF, 20% to 80% 10 ns
LE Pulse-Width High tLw 20 ns
LE Setup Time tLs 15 ns
LE Rising to OUT_ Rising Delay tLRR (Note 3) 100 ns
LE Rising to OUT_ Falling Delay tLRF (Note 3) 280 ns
CLK Rising to OUT_ Rising Delay tCRR (Note 3) 100 ns
CLK Rising to OUT_ Falling Delay tCRF (Note 3) 310 ns
OE Rising to OUT_ Rising Delay tOEH (Note 3) 100 ns
OE Falling to OUT_ Falling Delay tOEL (Note 3) 300 ns
#Frr[])eo“tp“t OUT_ Turn-On Fal - 80% 1o 20% (Note 3) 200 ns
#iDeOutput OUT_ Turn-Off Rise & 20% 1o 80% (Note 3) 120 ns

MAXIM 3
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MAX6981

8-Port, 36V Constant-Current LED Driver
with LED Fault Detection

3.3V TIMING CHARACTERISTICS

(Typical Operating Circuit, V+ = 3V 10 5.5V, Ta = TMIN to TmAX, unless otherwise noted.) (Notes 1, 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
CLK Clock Period tcp 52 ns
CLK Pulse-Width High tCH 24 ns
CLK Pulse-Width Low tcL 24 ns
DIN Setup Time tDS 4 ns
DIN Hold Time tDH 8 ns
DOUT Propagation Delay tDo 12 48 ns
DOUT Rise and Fall Time tpr, toF | CbouT = 10pF 12 ns
LE Pulse-Width High tLw 20 ns
LE Setup Time tLs 15 ns
LE Rising to OUT_ Rising Delay tLRR (Note 3) 140 ns
LE Rising to OUT_ Falling Delay tLRF (Note 3) 310 ns
CLK Rising to OUT_ Rising Delay tCRR (Note 3) 140 ns
CLK Rising to OUT_ Falling Delay tCRF (Note 3) 340 ns
OE Rising to OUT_ Rising Delay tOEH (Note 3) 140 ns
OE Falling to OUT_ Falling Delay tOEL (Note 3) 330 ns
I%:Enli)eOutput OUT_ Turn-On Fal tf 80% to 20%; pullup resistor = 65Q (Note 3) 250 ns
#:En?eomp“t OUT_ Tum-Off Rise it 20% to 80%: pullup resistor = 65Q (Note 3) 150 ns

Note 1: All parameters are tested at Ta = +25°C. Specifications over temperature are guaranteed by design.
Note 2: See Figure 3.
Note 3: A 65Q pullup resistor is connected from OUT_to 5.5V.

Typical Operating Characteristics

(Ta = +25°C, unless otherwise noted.)

SUPPLY CURRENT (mA)

SUPPLY CURRENT vs. SUPPLY VOLTAGE SUPPLY CURRENT vs. SUPPLY VOLTAGE SUPPLY CURRENT vs. SUPPLY VOLTAGE
(INTERFACE IDLE, ALL OUTPUTS OFF, Rsgtr = 720Q2)  (INTERFACE IDLE, ALL OUTPUTS OFF, Rset = 3602)  (INTERFACE IDLE, ALL OUTPUTS ON, RsgT = 72002)
23 - 42 o 20 “
3 g [ \ g
22 ‘ = 41 5 Ta=+125°C Tp=1+85°C 5
21 T 12500 A8 g 40 g 17 :
20 | — <z 39 Ta=+125°C T8 T z __._-—""L:L/
19 /’ ;E-: 38 | / ;'/ % 14 ____’/
18 f=— —— £ 37 /L//’/ e —T | 1
1 ot |t
17 / ; 16 lé/,“ |_— ; »
L —_—1 . g 7l =1 | — T T |
16 Ta=+25°C 3 35 = =3 Tp=+25°C
~-40°C
15 Ta=-40°C 24 Ta=+25°C 8 Ta=-40
' ' Tp=-40°C
13 32 5
30 35 40 45 50 55 30 35 40 45 50 55 30 35 40 45 50 55
SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V)
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8-Port, 36V Constant-Current LED Driver
with LED Fault Detection

Typical Operating Characteristics (continued)

(Ta = +25°C, unless otherwise noted.)

SUPPLY CURRENT vs. SUPPLY VOLTAGE PORT OUTPUT CURRENT vs. PORT OUTPUT CURRENT vs.
(INTERFACE IDLE, ALL OUTPUTS ON, Rset = 360Q2) PORT OUTPUT VOLTAGE (Rsgt = 7202, V+ = 3.3V) PORT OUTPUT VOLTAGE (Rsgt = 360<2, V+ = 3.3V)
% 3 30 3 60 g
22 Ta=+125°C —Ty = +86°C : =2 : =% =
I TR M S o
E | ] [ 20 A‘: - ‘ = 20
£ 19 — 5 Ta=+25"C =
£ L 3 15 I 3 Th=-40°C
= | = W . e 30 AT
= 16 —r | = Tp=+85°C 2 Ta=+25°C
[ 32 10 Ta=+125°C 3 % q }
3 e 'g g:) Ta= +8§°C
13 | Ta=+25°C ~ o Tp=+125°C
Tp=-40°C ‘ / ‘ ‘
10 | 0 0
30 35 40 45 50 55 0 05 10 15 20 25 30 0 05 10 15 20 25 30
SUPPLY VOLTAGE (V) PORT OUTPUT VOLTAGE (V) PORT OUTPUT VOLTAGE (V)
PORT OUTPUT CURRENT vs. PORT OUTPUT CURRENT vs. PORT OUTPUT CURRENT vs. SUPPLY VOLTAGE
PORT OUTPUT VOLTAGE (RsgT = 720Q, V+=5.0V)  PORT OUTPUT VOLTAGE (Rset = 3600, V+ = 5.0V) (RseT = 72002, Vour = 2V)
30 5 60 3 26.0 g
_ % : - :
E E E 255 Ta = +85°C
= 2 T, =40 = 4 Ta=-40°C = Ta=+125°C
£ Ta< 425°C £ T = 425°C £ /
© 15 N i © 3 | ‘ ; 25.0 ——
= =
S Th=485C £ Ta- 485°C 5 é—f
S 10 Tp=+125°C =y Ta=+125°C = Ta=+25°C
= = S 245 F—T1p=-40C
o o o
5 10 ,
0 0 240
05 10 15 20 25 30 0 05 10 15 20 25 30 30 35 40 45 50 55
PORT OUTPUT VOLTAGE (V) PORT OUTPUT VOLTAGE (V) SUPPLY VOLTAGE (V)
PORT OUTPUT CURRENT vs. SUPPLY VOLTAGE PORT OUTPUT CURRENT

(RsET = 3602, Vour = 2V)

vs. Rser RESISTANCE (V+ = 5.0V)

5 - 50 -
= g = 40 E
< <C
£ 5 Ta=+485°C | =
= Tp=+125°C =
oc [N}
: =
2 50 = o
5 — = 2 \
o oD
— Ta=+25°C o
S 49— e =
S Tp=-40°C &
8- 10 A
Nl
\\
48
3035 40 45 5058 0 1000 3000 5000 7000 9000
SUPPLY VOLTAGE (V) 2000 4000 6000 8000 10,000
Rser RESISTANCE (Q)
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MAX6981

8-Port, 36V Constant-Current LED Driver
with LED Fault Detection

Pin Description

PIN NAME FUNCTION
1 GND Ground
2 DIN Serial-Data Input. Data is loaded into the internal 8-bit shift register on CLK'’s rising edge.
3 CLK Serial-Clock Input. Data is loaded into the internal 8-bit shift register on CLK’s rising edge.
4 LE Logd—EnabIe Inp‘ut. Data islloaded transparently from the imernal shift registgr to the Aoutput. latch while
LE is high. Data is latched into the output latch on LE’s falling edge, and retained while LE is low.
5-12 OUTO-OUT?7 | LED Driver Outputs. OUTO to OUT7 are open-drain, constant-current-sinking outputs rated to 36V.
13 OE Output-Enable Input. High forces outputs OUTO to OUT7 high impedance, without altering the contents
of the output latches. Low enables outputs OUTO to OUT7 to follow the state of the output latches.
14 DOUT Serial-Data Output. Data is clocked out of the 8-bit internal shift-register to DOUT on CLK’s rising edge.
15 SET LED Current Setting. Connect SET to GND through a resistor (RsgT) to set the maximum LED current.
16 V+ Positive Supply Voltage. Bypass V+ to GND with a 0.1uF ceramic capacitor.
(TSESF())P) — Exposed Pad. Although not required, connecting EP to ground improves thermal performance.

Detailed Description

The MAX6981 LED driver comprises a 4-wire serial inter-
face driving eight constant-current-sinking, open-drain
output ports. The outputs drive LEDs in either static or
multiplex applications (Figure 1). The constant-current out-
puts are guaranteed for current accuracy, not only with
chip-supply voltage variations (5V £10% and 3V to 5.5V),
but also over a realistic range of driver output voltage drop
(0.8V to 2.5V). The drivers use current-sensing feedback
circuitry (not simple current mirrors) to ensure very small-
current variations over the full allowed range of output volt-
age (see the Typical Operating Characteristics).

The 4-wire serial interface comprises an 8-bit shift reg-
ister and an 8-bit transparent latch. The shift register is
written through a clock input, CLK, and a data input,
DIN, and the data propagates to a data output, DOUT.
The data output allows multiple drivers to be cascaded
and operated together. The contents of the 8-bit shift
register are loaded into the transparent latch through a
latch-enable input, LE. The latch is transparent to the
shift register outputs when high, and latches the current
state on the falling edge of LE.

Each driver output is an open-drain, constant-current
sink, which should be connected to the cathode of either
a single LED or a series string of multiple LEDs. The LED
anode can be connected to a supply voltage of up to
36V, independent of the MAX6981 supply, V+. The con-
stant-current capability is up to 55mA per output, set for
all eight outputs by an external resistor, RSET.

4-Wire Serial Interface
The serial interface on the MAX6981 is a 4-wire serial
interface, using four inputs (DIN, CLK, LE, OE) and a
data output (DOUT). This interface is used to write dis-
play data to the MAX6981. The serial-interface data
word length is 8 bits, DO-D7. See Figures 2 and 3.

The functions of the five interface pins are as follows.
DIN is the serial-data input, and must be stable when it
is sampled on the rising edge of CLK. Data is shifted in,
MSB first. This means that data bit D7 is clocked in first,
followed by 7 more data bits, finishing with the LSB DO.

CLK is the serial-clock input, which shifts data at DIN into
the MAX6981’s 8-bit shift register on its rising edge.

LE is the load input latch that transfers data from the
MAX6981 8-bit shift register to its 8-bit latch when LE is
high (transparent latch), and latches the data on the
falling edge of LE (Figure 2).

The fourth input provides output-enable control of the
output drivers. OE is high to force outputs OUTO to
OUT7 high impedance, without altering the contents of
the output latches, and low to enable outputs OUTO to
OUT7 to follow the state of the output latches.

OE is independent of the serial-interface operation.
Data can be shifted into the serial-interface shift regis-
ter and latched regardless of the state of OE.

DOUT is the serial-data output, which shifts data out
from the MAX6981’s 8-bit shift register on the rising
edge of CLK. Data at DIN is propagated through the
shift register and appears at DOUT eight clock cycles
later. See Figure 2.

MAXIN




8-Port, 36V Constant-Current LED Driver
with LED Fault Detection

CLK »> MAXIM
MAX6981
y
r |-
DIN > D0 SERIAL 10+ PARALLELSHIFT REGIST ER ; bout
\ \ Yy Yy v \
1 r
- | POWER-ON |
LE > DO LATCHES . e Sl Ve
\/ \ Yy \/ Yy Yy
0 > o ° ° ° °
V4
1T
T 1 r T
. CURRENT
D0 ICONSTIANT-CURRENTISINKSI D7 | REFERENGE
[ [ [ [ [ [
| FAULT DETECTION I
I I I I Rser
I I I I l
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Figure 1. Block Diagram
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i fr [
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Figure 2. 4-Wire Serial-Interface Timing Diagram
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MAX6981

8-Port, 36V Constant-Current LED Driver
with LED Fault Detection

LE e
—> R —
ouT_ N
LE /T
—>{ RRre—
e
ouT_ Co
CLK e
—>lcRre—
ouT_ 3 \
OLK Ve
—>lRRre—
ouT_

Figure 3. LE and CLK to OUT_ Timing

LED Fault Detection
The MAX6981 includes circuitry that detects open-cir-
cuit LEDs automatically. An open-circuit fault occurs
when an output is programmed to sink current but no
current flows. Open circuits are checked just after the
falling edge of OE. If one or more output ports are
detected with an open-circuit fault, the D6 and D5 bits of
DOUT go high. If no open-circuit faults are detected, D6
and D5 are set to low. The data in the other 6-bit positions
in DOUT are not altered.

Fault status is shifted out on DOUT when the next data
transmission is shifted in after the rising edge of LE. LE
is normally taken high after all 8 bits of new LED data
have been clocked into the shift register(s), and then
DOUT outputs data bit D7. On the next two rising
edges of CLK, the 2 fault-status bits, D6 and D5, are
clocked out in that order, followed by the remaining 5
unchanged data bits D4 to DO.

A typical fault-detecting application tests all the shifted
out data. Bits DO-D4 and D7 are checked against the
originally transmitted data to check data-link integrity. Bits
D5 and D6 are checked first to see that they contain the
same data (validating the status) and second, whether
faults are reported or not by the actual logic level.

Figure 4 is the LE, OE, and CLK to DOUT timing diagram.

Applications Information

Selecting External Component RSET to Set

LED Output Current
The MAX6981 uses an external resistor RSET to set the
LED current for outputs OUTO to OUT7. The minimum
allowed value of RsgT is 327.3Q2, which sets the output
currents up to 55mA. The reference value, 360Q, sets
the output currents to 50mA. To set a different output
current, use the formula:

RseT = 18,000/ louT

where loyT is the desired output current in mA.
Computing Power Dissipation

The upper limit for power dissipation (Pp) for the
MAX6981 is determined from the following equation:

Pp = (V+ x 14+) + (VouT x DUTY x louT x N)
where:
V+ = supply voltage

I+ = operating supply current when sinking lout LED
drive current into N outputs

DUTY = PWM duty cycle applied to OE

N = number of MAX6981 outputs driving LEDs at the
same time (maximum is eight)

VouT = MAX6981 port output voltage when driving load
LED(s)

louT = LED drive current programmed by RSgT

Pp = power dissipation, in mW if currents are in mA.
Dissipation example:

louT = 50mA, N = 8, DUTY =1, VouT = 2V, V+ = 5.25V
Pp = (5.25V x 25mA) + (2V x 1 x 50mA x 8) = 0.931W.

Thus, for a 16-pin TSSOP package (TJa = 1/ 0.0213 =
+46.95°C/W from the Absolute Maximum Ratings), the
maximum allowed ambient temperature Ta is given by:
Tumax) = TA + (PD X Tya) = +150°C = Ta + (0.931 x
46.95°C/W)

so Ta = +106.3°C.

Uy
LE A
OLK ALTLILT
DouT D7 X D6 D5 X DA
FAULT STATUS BITS

Figure 4. Fault Timing
MAXIN




8-Port, 36V Constant-Current LED Driver
with LED Fault Detection

Overtemperature Cutoff
The MAX6981 contains an internal temperature sensor
that turns off all outputs when the die temperature
exceeds approximately +165°C. The outputs are re-
enabled again when the die temperature drops below
approximately +140°C. Register contents are not
affected, so when a driver is overdissipating, the exter-
nal symptom is the load LEDs cycling between on and
off as the driver repeatedly overheats and cools, alter-
nately turning the LEDs off and then back on again.

Power-Supply Considerations
The MAX6981 operates with a chip supply V+, and one
or more LED supplies. Bypass each supply to GND
with a 0.1uF capacitor as close to the MAX6981 as pos-
sible. This is normally adequate for static LED driving.

Table 1. 4-Wire Serial-Interface Truth Table

For multiplex or PWM applications, it is necessary to
add an additional bulk electrolytic capacitor of 4.7uF or
more to each supply for every four to 16 MAX6981s.
The necessary capacitance depends on the LED load
current, PWM switching frequency, and serial-interface
speed. Inadequate V+ decoupling can cause timing
problems, and very noisy LED supplies can affect LED
current regulation.

Chip Information

PROCESS: BiICMOS

SERIAL-|CLOCK SHIFT-REGISTER LOAD LATCH CONTENTS  |BLANKING|  QuTPUT CONTENTS
DATA | INPUT CONTENTS INPUT INPUT

INPUT

DIN | cLK |Do|{D1|D2| .. Pn1|Dn| g |[Do |D1|D2|.. Dn1|Dn| OE Do | D1 | D2 Dn-1| Dn
H J | H|Ri|Re Rn2fRnt| — | — | —|—|—|—|— - — ==l =1=|=
L 1 L |R1|Ro . |Rn-2 |Rn-1 — — | — | — | — | — | — — — | — | — | = = | —
X _L RO R1 R2 Rn_‘] Rn — — — — | — — | — — — _ | — | — | — | —
— — X | X | X|...| XX H Ro | R1 | Re Rn-1| Rn — = = = = =
- — [P1|[P2|P3| .. Pn1[Pn| L [Po|P1]P2]..|Pn1|Pn L Po |PT|P2| ... |PaT| P
_ [ I O I I D O X | X | X X | X Hi-Z |Hi-Z|Hi-Z Hi-Z |Hi-Z

L = Low-logic level.

H = High-logic level.

X =Don't care.

P = Present state.

R = Previous state.

NI 9
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8-Port, 36V Constant-Current LED Driver
with LED Fault Detection

Selector Guide

MAX6981

NUMBER OF MAX OUTPUT | MAX OUTPUT LED FAULT
PART OUTPUTS VOLTAGE (V) CURRENT DETECTION WATCHDOG

MAX6968 — —

MAX6977 8 55 Yes —

MAX6978 Yes Yes

MAX6970 — —

MAX6981 8 36 Yes —

55mA

MAX6980 e o

MAX6969 — =
16 55

MAX6979 Yes Yes

MAX6971 — =
16 36

MAX6983 Yes Yes

Typical Application Circuit

+5V

+36V

MAXI/WV i§ T i§ T i§ T §§
uC " MAX6981 §§ Y i§ A 4 §§ \ 4 §§

0uUTO

SCLK CLK ouT

0UT2

MOSI — DIN 0UT3

0UT4

MISO +— pout 0UTS

0UT6

LOAD LE ouT?
ENABLE 0F

360Q

SET
_I:__ GND

10
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8-Port, 36V Constant-Current LED Driver
with LED Fault Detection

Package Information

(The package drawing(s) in this data sheet may not reflect the most current specifications. For the latest package outline information,
go to www.maxim-ic.com/packages.)

(%]
100 —=1 | X i
N /L MARKING : COMMON_DIMENSIONS 5
H H H ﬂ ﬂ ﬂ % [ MILLIMETERS INCHES Q
) LM MAX. MIN, MAX. c
XX X 1 A -— 110 - 0043 g
Al 0.00 0.15 0.000 0.006 <
H C Y a2| 085 095 | 0033 | 0037 o)
b | 019 030 | 0007 | o012 A
{%} EXPOSED bi 019 0.25 0.007 0.010 =
/ DIE PAD—/ ) [ 0.090 0.20 0.004 0.008
9100 c1| 009 | 0135 | 0004 | 00053
L5 _— D | SEE VARIATIONS | SEE VARIATIONS
TOP_VIEW SEE BOTTOM VIEW E | 430 [ as0 0169 | 0177
DETAIL A e 0.65 BSC 0.086_BSC
_\ 2 H 625 | 650 0246 | 0.256
eE—»l I— Al ’ c L 050 | o070 0.020 | 0028
ne ([ Feo——, { N_| SEE_VARIATIONS | SEE VARIATIONS
ﬁ@@_ TR A [Betlc)/2\ 1 » = Y | 265 [ 315 | one [ otes
I £ f « oo [ e e [ s
D —m=]
END VIEW
SIDE VIEV JEDEC VARIATIONS
e —— MO-153| N MILLIMETERS INCHES
| e ot =] MIN. MAX. MIN. VAX.
ABT-1 14 | D 4.90 S.10 0193 0.20L
—L P?_’%LIENG" with ("N | X | 295 325 0.116 0128
025 B PLATING| — 1 ABT 16 D[ 490 5.0 0193_| o201
4% — a c X | 285 315 0112 | ote4
f —| L |~ BasE L7 | ACT 20| D | 6.40 660 | 0252 | 0260
METAL— .i X 4.00 4.34 0157 0171
DETALL A LEAD TIP DETALL AET 28] D | 960 980 | 0378 | 0386
NOTES: x| 535 | 565 | oem | oeee

1 DIMENSIONS D AND E DO NOT INCLUDE FLASH.
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.Smm PER SIDE.
3, CONTROLLING DIMENSION MILLIMETERS,
4, MEETS JEDEC OUTLINE MO-153. SEE JEDEC VARIATIONS TABLE
S. “N* REFERS TO NUMBER OF LEADS.

. EXPOSED PAD FLUSH WITH BOTTOM OF PACKAGE WITHIN .0027

THE LEAD TIPS MUST LIE WITHIN A SPECIFIED ZONE. THIS TOLERANCE ZONE IS DEFINED BY »,
TWO PARALLEL PLANES. ONE PLANE IS THE SEATING PLANE, DATUM [-C-1; THE OTHER PLANE EIDQ.% /VI /J‘I/ VI
IS AT THE SPECIFIED DISTANCE FROM [-C-J IN THE DIRECTION INDICATED.
MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY. TG PACKAGE OUTLINE, TSSOP, 4.40 MM BODY,
9. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY. EXPOSED PAD
APPROVAL TOCUMENT CONTROL NO. REV. 1
-DRAWING NOT TO SCALE- 21-0108 E |
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8-Port, 36V Constant-Current LED Driver
with LED Fault Detection

MAX6981

Package Information (continued)
(The package drawing(s) in this data sheet may not reflect the most current specifications. For the latest package outline information,
go to www.maxim-ic.com/packages.)
N
E
D * ——E1—
[ |-
A A2
t U ! ;' a
[} 1 H A3 IIII |‘\|
L i il o0-—15- |\
p AL i i
L C
eA—
eB
INCHES MILLIMETERS INCHES MILLIMETERS
MIN | MAX | MIN | MAX MIN | MAX | MIN | MAX [ N [MS001
Al-—— 10180 | -——— [4.572| |D 0.348]0.390| 884 | 9.91 |8 |AB
A1]0.015 |[-—— |0.38 | ——-— D |0.735]0.765[18.67 [19.43 [14 |AC
A2(0.125 0175 |3.18 14.45 D |0.745]0.765[18.92 [19.43 [16 |AA
A3(0.055 |0.080 |1.40 |2.03 D |0.885]0.915 [22.48[23.24[18 |AD
B [0.015 [0.022 [0.381 [0.56 D [1.015 [1.045 [25.78[26.54(20 |AE
B1/0.045 |0.065 |1.14 |1.65 D114 [1.265 [28.96[32.13 [24|AF
C [0.008 [0.014 [0.2 0.355| [ D [1.360 {1,380 [34.54|35.05 |28 [*5
D1/0.005 |0.080 |0.13 |2.03
E [0.300 [0.325]|7.62 [8.26 NOTES:
£1[0.2400.310 [6.10 [7.87 5 ggfgzgtggafgﬁ%%%ﬁgg%&&?ag?
e | 0100 BSC. | 2.54 BSC. 15mm €.006*
eAl 0.300 BSC. | 7.62 BSC. | 2 MEETS JEDEC MSODIXK AS SHOWN -
eBl 0.400 BSC. | 10.16 BSC. 5 IS'\IIM?I?IE/IA\DQETEA?E%EC MO-058AB
L [0.115 [0.150 [2.921]3.81 6. N = NUMBER OF PINS
AN @CKAGE FAMILY DUTLINE: PDIP .300’] Lrl21-0043 D
12
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8-Port, 36V Constant-Current LED Driver
with LED Fault Detection

Package Information (continued)

(The package drawing(s) in this data sheet may not reflect the most current specifications. For the latest package outline information,
go to www.maxim-ic.com/packages.)

ML e

DIM| MIN MAX MIN MAX INCHES MILLIMETERS
0.068 | 0.078 1.73 | 1.99 MIN MAX | MIN | MAX | N
0.002 | 0.008 0.05 0.21 0.239 [ 0.249 | 6.07 | 6.33 | 14L
0.010 | 0.015 | 0.25 0.38 0.239 | 0.249 | 6.07 | 6.33 | 16L
0.004 | 0.008 | 0.09 0.20 0.278 | 0.289 | 7.07 | 7.33 [ 20L
SEE VARIATIONS 0.317 | 0.328 | 8.07 | 8.33 [24L
0.205 | 0.212 | 5.20 538 0.397 | 0.407 | 10.07 | 10.33 | 28L

0.0256 BSC 0.65 BSC
0.301 | 0.311 ]| 7.65 7.90
0.025 | 0.037 | 0.63 0.95

oIy I

SSOP.EPS

e
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NOTES:

1. D&E DO NOT INCLUDE MOLD FLASH. DALLAS -,

2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED .15 MM (.008"). E@ssmammn VAKXV

3. CONTROLLING DIMENSION: MILLIMETERS.

4. MEETS JEDEC MO150. PACKAGE OUTLINE, SSOP, 5.3 MM

5. LEADS TO BE COPLANAR WITHIN 0.10 MM. T
21-0056 c |/

Maxim cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a Maxim product. No circuit patent licenses are
implied. Maxim reserves the right to change the circuitry and specifications without notice at any time.
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