19-3677; Rev 2; 9/07

MAX6969 & 1782 0 LED S sl 5 42 it 164 Il FF % . 1H i ¢ 25Mb T IARiEE. 4%, 5VE{TEO
Wele. #UES.SV LEDIR SRt . MAX696ORMIIVE o gy =5 5y migemiE
S.SVELJEMLEL . MAX6969 H JE R LED H I8 A LUAT: 75 i 16 MET. B 5.5V LED
. BT — LR R, gk 0 1OTTEA. SUES.SV LEDE
S5mA. MAX6969 % FI25Mb. Tl AR i 4 2% 5 1 #5:4. ¢ B EAS5MAZELE
MAX6969 % FI T ML bR B (5 e s e s ke 7 ¢ BE—TREREWMHRR
FE 0. O E 3 SR A DINFIAS 8% A CLK 7 A IR 3h 88 & =468 3% B R T ER
B 1613 FS 1 25 17 4% - wl6/?ﬁﬂ'%¢%%ﬁ)ﬁ, ﬁ/\%&?ﬁﬁﬂ!ﬁ—: * &IC[86%HIHE FiITh
B A LEA £ G277 28 19 16 G BCU 48 A 16 G o 1 AR AT A =
2%, DIE&LEDMIFFX. i (A AOERmpTe ¢ -40°CE+125°CIRESEH
16/ H T 36, JH bRt g 7 4 45 A 1 Sk #5 1 LED 7%
BERIPWM A A . e
XEF A BLED SR WA B 38 5 % MAX6984 ) 4% EHEE
Ok, AR EE B B LED FF i PART TEMP RANGE  PIN-PACKAGE
S FEEE M EN R 224N A, AT 22 MAX6979 MAX6969AUG -40°C to +125°C 24 TSSOP
MEAR TR, W2 A R I RE, S8 OhifE MAXB9E9AWG ~40°Cto +125°C 24 Wide SO
B I, %I AEHE T BT A R MAXB969ANG -40°C to +125°C 24 PDIP
MAX6969 52 12 3K B8 (o 7 17 & 47 4 JE =X 19 LED 9K 3 4%
R . HAIIOESHOMIcHOPiFRE, B AREABESEREREMRANRES S .
HHUE 5.5VE 36V LED i, #4355 HA LED JF F 4Gl
FMAEIMIIEE. A RS HHE3VESSVHEELR, T/
-40° 125°C By FETE ] .
v FH
==y TOP VIEW —
S B GND [ 1] 24] v
Marquee .7~ 7 o[z ) ser
B BT ok 3] 22] out
AT e [1] mascimn [21] 0
kI e outo [5 m;ggggﬂ%g 20] out1s
HF I AR5 outt [6] maxea69awG  [19] ouria
out2 [ 7] 18] ouTt3
out3 [8] [17] outte
out4 [ 9] 16] ouTH1
outs [10] [15] ouTto
outs [11] [14] ouT
out7 [12] 13] ouTs
TSSOP/PDIP/SO
MM Maxim Integrated Products 1

INAXIMN

6im]. 5.5V LEDIKZ)ZS

S Maxim 1E 3 SCHORHAY 1 3, Maxim AN BH P H 7 72 10 22 59 o bl 07 A 9 B R 05T T TR RO SR T REA R 307 41 1 o
BHEEEE 1R, WIFRBIATATiIE R, 1E2 % Maxdm$E AL 1) JE SRR .
ZNEBEERFEIHRNEESZR, FiFEMaximBETT: www.maxim-ic.com.cn.

6969XYIN


http://www.maxim-ic.com.cn

MAX6969

1615 0. 5.5V I8 LEDIKZIZS

ABSOLUTE MAXIMUM RATINGS

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

Vo -0.3V to +6V 24-Pin TSSOP (derate 12.2mW/°C over +70°C) .......... 975mW
OUT_ ... J T T P UP PP PP TP PP PPPRPO -0.3V to +6V 24-Pin PDIP (derate 13.3mW/°C over +70°C)............ 1067mW
DIN, CLK, LE, OF, SET oo -0.3Vto (V+ + 0.3V) 24 Wide SO (derate 11.8mW/°C over +70°C).............. 941mW
DOUT CUITENT ..t +10mA Operating Temperature Range .............c.......... -40°C to +125°C
QUT_ Sink Current Junction TemMperature .......ccc..ooovviiiieiiiiiiciee +150°C
Total GND Current Storage Temperature Range................ ....-65°C to +150°C

Lead Temperature (soldering, 10S) .........ccocceeviiiiiiiennn. +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 V
Output Voltage VouTt 55 \
Standby Current L
(Interface Idle, All Output Ports I+ ﬁ!lgo;;ézénputs atV+or GND, DOUT 5.7 8 mA
High Impedance, RsgT = 360Q)

Standby Current

(Interface Running, All Output | fcLk = 5MHz, OE = V+, DIN and LE = V+ 6 85 mA

Ports High Impedance, * or GND, DOUT unloaded '

RseT = 360Q)

Supply Current .

(Interface Idle, All Output Ports I+ gllolaglirlﬁc?;;z:t V+ or GND, 18 25 mA

Active Low, RsgT = 360Q)

Input High Volta_ge Vin 0.7 x v

DIN, CLK, LE, OE V+

Input Low Voltage vV 0.3 x v

DIN, CLK, LE, OF L Ve

Hysteresis Voltage

DIN, CLK, LE, OF Vi 08 v

Input Leakage Current

DIN, CLK, LE, OE i T ! + HA

Output High-Voltage DOUT VoH ISOURCE = 4mA - (\)/Ev v

Output Low Voltage VoL ISINK = 4mA 0.5 Vv
V+ =3V 1to 5.5V, Voyt = 0.5V to 2.5V,

Output Current OUT_ louT RSET = 360Q 37 50 61 mA

Output Leakage Current OUT_ lLeak | OE = V+, VouT = V+ 1 PA
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5V TIMING CHARACTERISTICS

(Typical Operating Circuit, V+ = 4.5V t0 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 tDo 12 32 ns
DOUT Rise and Fall Time tpr, toF | CbouT = 10pF, 20% to 80% 10 ns
LE Pulse-Width High tLw 20 ns
LE Setup Time tLs 10 ns
LE Rising to OUT_ Rising Delay fILRR 100 ns
LE Rising to OUT_ Falling Delay {ILRF 300 ns
CLK Rising to OUT_ Rising Delay tCRR 100 ns
CLK Rising to OUT_ Falling Delay tCRF 310 ns
OE Rising to OUT_ Rising Delay tOEH 100 ns
OE Falling to OUT_ Falling Delay tOEL 320 ns
#::;nDeOutput OUT_ Turn-On Fall tf 80% to 20%, pullup resistor = 65Q 120 ns
I%iianeOutput OUT_ Turn-Off Rise tr 20% to 80%, pullup resistor = 65Q 120 ns

MAXIMN 3
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3.3V TIMING CHARACTERISTICS

(Typical Operating Circuit, V+ = 3V to 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 50 ns
DOUT Rise and Fall Time tor, toF | CobouT = 10pF, 20% to 80% 12 ns
LE Pulse-Width High tLw 20 ns
LE Setup Time tLs 15 ns
LE Rising to OUT_ Rising Delay tILRR 120 ns
LE Rising to OUT_ Falling Delay tLRF 310 ns
CLK Rising to OUT_ Rising Delay tCRR 120 ns
CLK Rising to OUT_ Falling Delay tCRF 330 ns
OE Rising to OUT_ Rising Delay tOEH 120 ns
OE Falling to OUT_ Falling Delay tOEL 330 ns
#::;nDeOutput OUT_ Turn-On Fall tf 80% to 20%, pullup resistor = 65Q 120 ns
I%:EHE)eOutput OUT. Turn-Off Rise tr 20% to 80%, pullup resistor = 65 120 ns

Note 1: All parameters tested at Ta = +25°C. Specifications over temperature are guaranteed by design.
Note 2: See Figure 3.

BAR T (E45 14
(Ta = +25°C, unless otherwise noted.)
SUPPLY CURRENT vs. SUPPLY VOLTAGE SUPPLY CURRENT vs. SUPPLY VOLTAGE
(INTERFACE IDLE, ALL OUTPUTS OFF, (INTERFACE IDLE, ALL OUTPUTS SUPPLY CURRENT vs. SUPPLY VOLTAGE
Rsgr = 7200) OFF, Rer = 3600) (INTERFACE IDLE, ALL OUTPUTS ON, Rsgr = 7200)
450 s 6.0 T T T B 20 T T T ]
425 2 58 |—Ta=+125°C | Ta=485C |2 Th=+125°C BT I
¥ 2 12 | 2
Ta=+125°C Ta=+85°C ] 56 ¢ /+ g 1 ¥y +— E
= 400 | =z 1 = . — |
£ 375 I — . £
& & & —
= 350 T— 3 50 / = — | /‘
z a2 z 48 7 / = |
2 ] H— 3 s / j 2 10 1 T =425°C
3.00 ¥ Ta=+25°C 44 Tp=-40°C Ta=+25°C Ta=-40°C
Ta=-40°C
275 A 42 8
2.50 4.0 6
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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#R T FHFIE()

(Ta = +25°C, unless otherwise noted.)

SUPPLY CURRENT vs. SUPPLY VOLTAGE PORT OUTPUT CURRENT vs. PORT OUTPUT PORT OUTPUT CURRENT vs. PORT OUTPUT
(INTERFACE IDLE, ALL OUTPUTS ON, Rset = 360C2) VOLTAGE (RsgT = 7209, V+ = 3.3V) VOLTAGE (RsgT = 36022, V+ = 3.3V)
? \ | \ : o g 60 g
Ty =+125°C Th-485C | : :
g 18— = Tp=-40°C =" Tp=-40°C
% /// % - IA = +§:og % ‘TA = +2§°C
S 16 — = 15 e = 30 — Ta=+85°C
= = Ta=+125°C = - +125°C
o
a _ o o o
S Th=425°C 20 2
12 ] 5 10
Ta=-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 PORT OUTPUT CURRENT vs. PORT OUTPUT PORT OUTPUT CURRENT vs. SUPPLY
VOLTAGE (RsgT = 7202, V+ = 5.0V) VOLTAGE (RsgT = 360Q, V+ =5.0V) VOLTAGE (Rsgt = 7202, Vour = 2V)
30 ‘ 5 60 5 270 ‘ ‘ g
_ % :o_ 50 S %5 Ta=+25°C—%
= =z = Ta=-40°C :
= Ta=40°C = ~Ta=40°C E | ,‘[//
z 2 I~ Z 4 S, = 260
&2 Ta=+25°C &2 A=+25°C & | — [ —
= I = | e [——
=) ™~ Ta=+85°C =] Ta=+85°C 3 1
= 15 — = %0 T = 255 4
= Ta=+125°C = A=H = Ta=+85°C Ta=+125°C
20 S S 250
= 2 :
o o =
5 10 245
0 0 240
0 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 PORT OUTPUT CURRENT
VOLTAGE (RsgTt = 360<2, Vour = 2V) vs. Rsgr RESISTANGE (V+ = 5.0V)
54 s 50 \ .
E" Tp=425°C ) g " \ )
= Th=-40°C - =
£ 5 | — E 30 N
s — r— v — =
st | — |_—]
5 5 / S 2
/
2 Ta=+85°C = AN
= Ta=+125°C S ~—
50 =0
49 0
30 85 40 45 50 55 0 300 600 90 1200 1500
SUPPLY VOLTAGE (V) RseT RESISTANCE (Q)
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MAX6969

britilhi=gz)
NO. 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 —
MAX6980 Yes Yes
MAX6969 S5mA — —
MAX6984 16 5.5 Yes —
MAX6979 Yes Yes
MAX6971 — —
MAX6982 16 36 Yes —
MAX6983 Yes Yes

7Y [ B s

+5V

+5V

— SR SR SR AR SYER VIR SR A
MAX6969 B T T T T T T
e . h 4 \ 4 4 A 4 A 4 A 4 A 4
0uT0
SCLK CLK ouT
0uT2
MOSI »1 DIN 0uT3
0UT4
MISO DoUT 0UTS
0uT6
LOAD LATCH ouT7
_ _ 0uT8
ENABLE 3 0uT9
0uUT10
3602 ouT1
SET 0uT12
0UT13
GND 0UT14
0UT15
ov ov
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DETAIL A LEAD TIP DETAIL
NOTES
1. DIMENSIONS D AND E DO NOT INCLUDE FLASH
2 MOLD FLASH DR PROTRUSIONS NOT TO EXCEED 0.4Smm PER SIDE
3. CONTROLLING DIMENSION: MILLIMETER
4, MEETS JEDEC DUTLINE MO-153 SEE JEDEC VARIATIONS TABLE
S. *N* REFERS TO NUMBER OF LEADS
O\ LEAD COPLANARITY 0.0 MM MAX.
7. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY
8 MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY
L\ BENT LEAD 010 MM MAX.

—DRAWING NOT TO SCALE-

COMMON DIMENSIONS

ETERS INCHES
MIN. MAX. MAX.
— 1.10 043

0.05 0.15 002 006

0.85 0.95 033 037

0.19 0.30 007 012

019 025 007 010

0.09 0.20 004 008

0.09 0.14 004 Q006

SEE VARIATIONS |SEE VARIATIONS

430 [ 450 [ 169 [ 177

0635 BSC .026 BSC

625 [ 655 | 246 | 258

050 | o070 | oeo | 028

SEE VARIATIONS |SEE VARIATIONS

0 [ 8 - [ &

b 0.10 MAX
VARIATIONS
JEDEC PKG.  [MILLIMETERS| INCHES
MO-ISS| N CODES ["MIN. [ MAX. | MIN. | MAX.
AB-1 14| D | U14-1 4590 S0 |.193 201
Ul4-2
AB 16| D | Ule-1) 490 S0 |.193 201
ul6-2
AC 20| D | v20-2; 6.40 660 |.252 | .260
uz20-3
AD 24| D | U24-1 7.70 790 |.303 | 311
AE 28 D |UBS-L; | 9.60 | 980 |.379 | 386

uzg-2;
ues-3

TSSOP4.40mm.EPS

bR

ULLAS N IXKL VI

TITLE

PACKAGE OUTLINE, TSSOP 4.40mm BODY

APPROVAL DOCUMENT CONTROL NO. REV.

21-0066 I %
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HEEL (%)
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RN

O

gHHHHHHH____

TOP VIEW

J
_L A

el s T

FRONT VIEW

NOTES:
D&E DO NOT INCLUDE MOLD FLASH.

. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15mm (.006”).
. LEADS TO BE COPLANAR WITHIN 0.10mm (.004”). PROPRIETARY INFORMATION

. MEETS JEDEC MSO013.

1.
2
3
4. CONTROLLING DIMENSION: MILLIMETERS.
5
6. N = NUMBER OF PINS.

(%)
i
INCHES MILLIMETERS 3
DIM| MIN | MAX | MIN | MAX 3
A | 0093 | 0.104 | 235 | 265
A1 | 0.004 | 0012 | 010 | 0.30
B | 0014 | 0019 | 035 | 049
C | 0009 | 0013 | 023 | 032
e 0.050 127
E | 0291 | 0299 | 7.40 | 7.60
H | 0.394 | 0419 | 10.00 | 10.65
L | 0016 | 0050 | 040 | 127
VARIATIONS:

INCHES MILLIMETERS
DIM | MIN MAX MIN MAX | N |MS013
0.398 | 0.413 | 10.10 10.50 |16[ AA
0.447 | 0463 | 11.35 11.75 18| AB
0.496 | 0.512 12.60 | 13.00 |20 AC
0.598 | 0.614 15.20 | 15.60 [24| AD
0.697 | 0.713 17.70 | 18.10 |28| AE

O|O|0|0 |0

=

SIDE VIEW

IPRALLAS /W1 AXIVI

TITLE:

PACKAGE OUTLINE, .300" SOIC

APPROVAL

DOCUMENT CONTROL NO.
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PDIPN.EPS

E
D ‘ ~——FE1—
T
A3
\;I,'II,'I 0°-15" “‘I‘III
B1 L C
-B eA—
eB
INCHES MILLIMETERS INCHES MILLIMETERS
MIN | MAX | MIN | MAX MIN | MAX | MIN | MAX | N [MS001
Al —— 0180 -——= 4578 D [0.348(0.390| 884 | 991 |8 |AB
A1[0.015 0.38 D [0.735(0.765[18.67 [19.43 |14 |AC
A2|0.125 0175 3.18 445 D 10.745(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 D [1.14 [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 10.325|7.62 |8.26 NOTES:
E1]0.240]0.310 |6.10 |7.87 5 ggfgjgtgga1@1%%35@1&3@%3#
e | 0100 BSC. | 2.54 BSC. 1S <006
eA[ 0.300 BSC.| 7.62 BSC. | 4 MEETS JEDEC MSOOLXX AS SHOWN
eBl 0.400 BSC. | 1016 BSC, 5 IS'\IIM?I?IE/IA\IQETEA?E%EC MO-058AB
L [0.115 [0.150 [2.921[3.81 6. N = NUMBER OF PINS

ﬂﬂ_ﬁ%gﬂg% LQCKAGE FAMILY DUTLINE: PDIP .300”] 21-0043 g<

Rev 27 AIBEELIT: 6

10.

1£iTIh %

Maxim ANXF Maxim 7 4 ASMIGAE (] HLB& (6 FH 5, AR SR AT . Maxim (R BT AL (TRTIE] . A (L MTIAR 1 BT 48 T 16 207 i PR IR 1B

Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086 408-737-7600 13

© 2007 Maxim Integrated Products

MAXAM SE: Maxim Integrated Products, Inc. FVE A% -

6969XYIN


http://www.maxim-ic.com.cn/packages

