AVAILABLE

19-3677; Rev 1; 8/05
EVALUATION KT

=

U7IA 25T T —RXLED B S A /XDMAXGO691E.
16[ADF—T > FLA >%&FE, b.OVERDEEBR >
LEDRZA/NNHDZRMHEL F . MAX6969133V~5.5V
DERTENMEL T T, MAXCIGODERS L ULEDDER
HDNIRFDERIS. EEDIEFTHATDHIENT
39, BEERBNIT. B—DIMFTERSFEZEOTR
ABEMAZ T—HERESI NI T, MAX69691d. 25MbT
ERFEDAFA ) TIVA 2 F T T —XTEMELE T,

MAXGOBOIIEFRZEDL T ML DRI BLUZVFAHR
ITIWNADT T T =R &FERLTNE T, ZDORZAN
ld. T=FANADINELUO 2OV T AACLKIZEDT16
EYNTRDREIZOT A ENT—I2ZS
fTF7E T, BHDOMAXCI6OZ WX T — RERT DI &
NTEDLDICTDEHIC. AhT—FIF16o0vY
YA O NAEICDOUTHAICIRNE T, SV FAR—TILAS
LEId. EDLEDZA 2V EATICT DN EBRET DI2HIC,
DIOMNLORETF=HDI6EY hEI1GEY MHAOTYF
[CO—RL&ET. BHA2—TILOEE. INTDI6MED
HADAEATET— MHEIL. ZNISLEDDIEE
FIEHRBDOPWMANE L THERATDDICTAEERTY,

LEDEEREZVELETDZ T T T—2 3 DIBE.
LEDD[EIE fiixZ BE&H 9 ©MAX6984* DT —5 > — bk
ZZRLTLES

DAVFRVIIATERBEETDREMEEBEDT T

F—2avOBal. SUTLAVE 72 BUE EVEER
F7OTATIRBDE. TREHELCLED7IAILE—T

HEEERNE T DMAXBI79DT—5— hESHBL T

sl TOP VIEW —

e GND [ 1] 24] v+
MAX69691E. 12D T hLIRIBEVS v FH= on 2] 5 ser
LEDKZANT7IUDIDTY, ZHOT77IJICIE. 8 ok 3] 72] ot
R=rBLV16R—rF1THHY . 5.5VEREIE _
36VEEMLEDE N %A . LEDEBMIRIAL S LU £ ] maxamm [2]
YA F Ry IENEELIIFREDS 1 ThibYET, ouro [5 MAKGEGOALG  Jeal ourts
2/N\—23133V~5.5VDEFECEEL. -40C~+125C ourt [6] mAx69694WG  [19] outi4
DRESEE COEENMRIESNTINE T, our2 [ 7] 18] ouri3
PIVr—>3y ous [g] [17] ouri2

S I

v—F— OB

.. . R . outs [11] 14] ouT

A NATHA=TDTA

—-— out7 [12] 13] outs

7 — LRTREE TSSOP/PDIP/SO

2RI
*REAORR, AFEICDONWTIEEBHEhELZEL,

MAXI/W Maxim Integrated Products 1

N AXI WV

167A— k. 5.5VEBHRLED FS51/¥

BER

¢ 25Mb, ¥RIEEDSVTIRRADL I FILAY
7I—RX

¢ 3V~5.5VvoO vy oER

¢ 5. 5VERDI16EDEEHRLEDL A

¢ 1THHYEYEEMADRKERER

¢ 1EDERBICKODOTHNERERTE

¢ 3%DHNEERYYF T

¢ 6%DICEHERVYYF I

¢ SEKmE. 24EV NV T—2

¢ -40C~+125CHREEH

BE
PART TEMP RANGE PIN-PACKAGE
MAXB969AUG -40°Cto +125°C 24 TSSOP
MAXB969AWG -40°C to +125°C 24 Wide SO
MAXB969ANG -40°C to +125°C 24 PDIP

BEFZ TV r—2a VEBRBIVUBERAC REIF—52— D
REICKREINTHET,

AF—5 2 — MIEH ST NIABIEMaxim Integrated ProductsD R EREBRT—5 > — hZBIERLIZ=HDTY, BRICKWUELDHEERD
BUIDWTIFERZENNRE T, EREABOIERICITHREBRT—5 2 — N ISRES 0,

HEEY O TIVRUBHIET—9 >— FDAFICIE. YF+FALADKR—LR—% ZFIBEL IS http://japan.maxim-ic.com

6969XVIN


http://japan.maxim-ic.com

MAX6969

16—, 5.5VEEBRLED FS51/¢

ABSOLUTE MAXIMUM RATINGS
Voltage with respect to GND.

Vo -0.3V to +6V
OUT_ ............ J T TP T TP T PP PP PP PP PPPRPO -0.3V to +6V
DIN, CLK, LE, OE, SET ........cccoiiiiiiiii, -0.3Vto (V+ + 0.3V)
DOUT CUITENt e +10mA
QUT_ SInk CUIrent ... 60mA
Total GND CUITENE . 480mA

Continuous Power Dissipation (Ta = +70°C)

24-Pin TSSOP (derate 12.2mW/°C over +70°C) .......... 975mW
24-Pin PDIP (derate 13.3mW/°C over +70°C)............ 1067mW
24 Wide SO (derate 11.8mW/°C over +70°C).............. 941mW
Operating Temperature Range .............ccccco.... -40°C to +125°C
Junction Temperature ...........ccoovvviiiiiiii +150°C
Storage Temperature Range................ -65°C to +150°C

Lead Temperature (soldering, 10S) ............... ................ +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 \
Output Voltage VouTt 5.5 \
Standby Current L
(Interface Idle, All Output Ports I+ ﬁ:ll)OfdlC;(;ﬂputS atV+or GND, DOUT 5.7 8 mA
High Impedance, RsgT = 360Q)

Standby Current

(Interface Running, All Output | foLK = 5SMHz, OF = V+, DIN and LE = V+ 6 85 mA

Ports High Impedance, * or GND, DOUT unloaded '

RseT = 3609Q)

Supply Current .

(Interface Idle, All Output Ports I+ ggﬁ?i;?ﬁ:fejt 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 v 0.3 x v

DIN, CLK, LE, OF L Ve

Hysteresis Voltage

DIN, CLK, LE, OF avi 08 v

Input Leakage Current

DIN, CLK, LE, OF liH. L ! + HA

Output High-Voltage DOUT VoH  |ISOURCE = 4mA ) g;v v

Output Low Voltage VoL ISINK = 4mA 0.5 Vv
V+ =3V to 5.5V, Vout = 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 10 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 tbo 12 32 ns
DOUT Rise and Fall Time tpR, tbF | CoouT = 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 tLRR 100 ns
LE Rising to OUT_ Falling Delay tILRF 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
I{iEnE)eOutput OUT_ Turn-On Fall tf 80% to 20%, pullup resistor = 65Q 120 ns
#::;nDeOutput OUT. Tum-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 tpR, tbF | CoouT = 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 tLRR 120 ns
LE Rising to OUT_ Falling Delay tILRF 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
I{iEnE)eOutput OUT_ Turn-On Fal tf 80% to 20%, pullup resistor = 65Q 120 ns
#::;nDeOutput OUT_ Tum-Off Rise tr 20% to 80%, pullup resistor = 65Q 120 ns

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

RS FH
(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
RsgT = 720Q) OFF, RseT = 360Q) (INTERFACE IDLE, ALL OUTPUTS ON, RseT = 72002)
450 5 6.0 T T T o 20 w 2
025 = 58 | Ta=+125°C | Tp=485°C : Tas 4125°C. Th=s5C |2
3 e ] ] 2
Ta= I+w 25°C Ta=+85°C E 56 y _’-—-)L—- : 18 j// z
= 400 = Y — < |} —
| vy — E 54 = 16—
£ 375 Y —1 = =
7 T g 2 f 2 1
= == = |
3 30 —7 | g 50 — 3 . f
z 395 Z 48 f / = 12 | T
(A o o emm—
= ) L 54 / / 2 10 1 Ta=+25°C
3.00 ) Ta=+25°C 44 Tp=-40C_ Ta=+25°C Ta=-40°C
Ta=-40°C
275 g 42 8
250 40 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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REMEREERE)

(Ta=

(INTERFACE IDLE, ALL OUTPUTS ON, Rset = 360<2)

22

20

SUPPLY CURRENT (mA)

30

25

20

15

10

PORT OUTPUT CURRENT (mA)

MAXIMV

+25°C, unless otherwise noted.)

SUPPLY CURRENT vs. SUPPLY VOLTAGE

PORT OUTPUT CURRENT vs. PORT OUTPUT
VOLTAGE (RseT = 7209, V+ = 3.3V)

PORT OUTPUT CURRENT vs. PORT OUTPUT
VOLTAGE (RseT = 3602, V+ = 3.3V)

| | | 5 30 s 60 s
Ta=+125°C Th-485C | Z :
X f— = & : L %0 E
J//j"‘ E Ta 40°C E .
— — g S g w e
| — = A=+ i £ Ta=+25°C
S 15 =+85°C 2 3 L Ta=+85C
| |
| g c § ~+125°C
_ 0 o o
T =+25°C S =
/ 5 10
Ta=-40°C
‘ 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 = 72022, V+ = 5.0V) VOLTAGE (RsgT = 360<2, V+ =5.0V) VOLTAGE (RsgT = 7200, Vout = 2V)
‘ 5 60 g 27.0 ‘ ‘ g
z = 50 H _ %5 - - Ta=+25C— %
=-40°
| | = L
Tp=+25°C ] 40 D Ta=+25°C é 260 [ ——— I—
| | o ! o | "1
[ Ta-485°C 3 4 Ta= +85°C s ... — i
! 5 o = 4 i
. Ta=+12 > _hose
™ Ty = +125°C = A=+125°C = Tachgsrg  TA=+125°C
S S 250
o o
/ = :
10 245
0 24.0
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 = 3602, Vour = 2V) vs. Rsgr RESISTANCE (V+ = 5.0V)
54 2 50 =
=< 53 E = 4 \ E
1S
= o400 Ta=+25°C £
E 1 l }/ E
E 5 Z g \
= —] | — =
5 5 £ 2
3 — o \
= Ta=+85°C =
e Ta=+125°C 5 I~
50 & 10
49 0
30 35 40 45 50 55 0 300 600 900 1200 1500
SUPPLY VOLTAGE (V) Rser RESISTANCE (€)
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MAX6968 — —
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@
32 1 =
. COMMON DIMENSIONS £
% [CMILCIMETERS INCHES S
L[ MIN MAX, MIN, MAX, <
{w}} A | — 110 043 5
A | oos 0.15 .002 .006 3
H 4| 085 | 055 | 033 | .037 =
b | 019 030 | .007 012
o | 019 025 | .007 010
c | 009 020 | .004 008
o | 005 014 | .004 006
D |SEE VARIATIONS |[SEE VARIATIONS
T0P VIEW BOTTON VIEW E| 430 | 450 | 169 | 177
e 0.65 BSC 026 BSC
H| 625 [ 655 [ 246 [ .258
= SEE DETAIL A —\ ¢ L[| oso | o70 [.020 | .028
il fe —— c N [SEE VARIATIONS [SEE VARIATIONS
« 0° [ 8° 0° [ 8°

imimimimimims B - )
\_ao.wcgf; NGl %
}7 D—l % \_SEATING E ——I
PLANE

1
i

SIDE VIEW END VIEW JEDEC VARIATIONS
MO-153 | N MILLIMETERS INCHES
b MIN. MAX. MIN. MAX.
025 l_ ) AB—1_ [14| D | 4.90 510 | 193 | .eol
025 ,iC_FF AE___[16] D | 4% | 50 | 193 | 20l
1 WITH P"AHNG\ | | AC 20| D | 640 | 660 | .252 | .260
1 | AD 24| D | 770 | 790 | 303 | .3l
/, cl C AE 28 D 9,60 9.80 378 .386
BASE METAL —" =l |
LEAD TIP DETAIL
NOTES:
1. DIMENSIONS D AND E DO NOT INCLUDE FLASH
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15mm PER SIDE
3. CONTROLLING DIMENSION' MILLIMETER
4, MEETS JEDEC OUTLINE MO-153. SEE JEDEC VARIATIONS TABLE
. 'N* REFERS 70 NUMBER OF LEADS -,
THE LEAD TIPS MUST LIE WITHIN A SPECIFIED ZONE., THIS TOLERANCE @Q.AM /VI/J‘I/VI
ZONE IS DEFINED BY TWO PARALLEL PLANES. ONE PLANE IS THE SEATING PLANE,
DATUM [-C-3; THE OTHER PLANE IS AT THE SPECIFIED DISTANCE FROM [-C-1 IN THE e
DIRECTION INDICATED PACKAGE OUTLINE, TSSOP 4.40mm BODY
APPROVAL DOCUMENT CONTROL NO. REV. 1
-DRAWING NOT TO SCALE- 21-0066 G 1

MAXIMN 1"
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12

NEOE AR T

O

gHHH“HHHH__

TOP VIEW

D

o —

—~ef— —ll—s

A1]

FRONT VIEW

NOTES:

D&E DO NOT INCLUDE MOLD FLASH.

CONTROLLING DIMENSION: MILLIMETERS.

. MEETS JEDEC MSO013.
. N = NUMBER OF PINS.

L

SIDE VIEW

1.
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15mm (.006”).
3. LEADS TO BE COPLANAR WITHIN 0.10mm (.004”).

4.
S
6

%]
i
INCHES MILLIMETERS (3
DIM| MIN MAX MIN MAX 8
A 0.093 | 0.104 2.35 2.65
Al 0.004 | 0.012 0.10 0.30
B 0.014 | 0.019 0.35 0.49
C 0.009 [ 0.013 0.23 0.32
e 0.050 1.27
E 0.291 0.299 7.40 7.60
H 0.394 | 0.419 | 10.00 [ 10.65
L 0.016 0.050 0.40 1.27
VARIATIONS:
INCHES MILLIMETERS
DIM| MIN MAX MIN MAX | N [MS013
D 0.398 | 0.413 10.10 10.50 16| AA
D 0.447 | 0.463 11.35 11.75 18| AB
D 0.496 | 0.512 12.60 13.00 (20| AC
D 0.598 | 0.614 15.20 | 15.60 |24 AD
D 0.697 | 0.713 17.70 | 18.10 |28| AE

—-3

IDRALLAS /W1 AXIVI

PROPRIETARY INFORMATION

TITLE

PACKAGE OUTLINE, .300" SOIC

APPROVAL

DOCUMENT CONTROL NO.

21-0042

REV.

B

%

MAXIMN
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PDIPN.EPS

E
D | ~—E1—
4 ) T
A A2 —{
’—ﬁ- - A3
Tar | ~ 07157 [l
B1 L C
-B eA—
eB
INCHES _[MILLIMETERS INCHES _ |MILLIMETERS
MIN | MAX MIN [ MAX MIN [ MAX | MIN | MAX | N [istl
A 0.180 4572 0.348(0.390 | 8.84] 9.91 [8 |AB
ALl001S 038 0.735]0.76518.67 [19.43 |14 |AC

A2[0.125 0175 3.18 445
A3[0.055 |0.080 [1.40 |2.03
B 10,015 |0.022 ]0.381 |0.56
B1[0.045 |0.065 [1.14 [1.65

0.745]0.765]18.92 [19.43 |16 |AA
0.885]0.915 |22.48|23.24|18 |AD
1.015 [1.045 |25.78|26.54|20 |AE

114 [1.265|28.96|32.13 |24 |AF
C 10,008 |0.014 [0.2 |0.355 1.360 [1.380 |34.54[35.05 |28 [*5
D1/0.005 |0.080 [0.13 [2.03

E 10.300 10.325|7.62 [8.26 NOTES:
£1[024010.300 (610 1787 | & oy RLSh BOWIS B 081
e | 0100 BSC. | 2.54 BSC. TO EXCEED .ISmm (006"

2

Al 0.300 BSC, 7.62 BSC, 3 CONTROLLING DIMENSION: MILLIMETER
S
6

el [wol lew] | ww) lww ) | e {w)

. MEETS JEDEC MSO001-XX AS SHOWN
B[ 0.400 BSC. | 10.16 BSC. IN ABOVE TABLE
L [0.115 J0.150 [2.921[3.81

. SIMILIAR TO JEDEC MO-05S8AB
. N = NUMBER OF PINS

[ ADKIIN @CKAGE FAMILY DUTLINE: PDIP .300’][14] 21-0043 D |

TUNTUURRE’ RO R

VHEVLARTRRICVFLEHRBIHEAINZEBUADREBOERICOVWT—IEEZALVNIRET., BEFFZM 2V AIRESNTHEEA,

VEIALSREIFFELGERRUIHREZZEE T DENZBRLET,
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