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ABSOLUTE MAXIMUM RATINGS

Voltage (with respect to GND)

Vb -0.3V to +6V
OUT_ ... JEE T PP PO PR PP POPRPURPRPRRPRPOPON -0.3V to +6V
DIN, CLK, LE, OF, SET .....cooviiiiiiiece -0.3Vto (V+ + 0.3V)
DOUT CUIMENL .o +10mA
QUT_SINK CUITENt .. 60mA

Total GND CUIrent ......coooviiiiiicecceeeeee e 480mA

Continuous Power Dissipation (Ta = +70°C)

16-Pin SSOP (derate 7.1mW/°C above +70°C) ............ 571mW
16-Pin PDIP (derate 10.5mW/°C above +70°C)............ 842mw
16-Pin TSSOP (derate 21.3mW/°C above +70°C) ...... 1702mW
Operating Temperature Range .................c..... -40°C to +125°C

Junction Temperature...............
Storage Temperature Range .
Lead Temperature (soldering, 10S) .......cccooovvviiiiiiiiianns +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 55 \
Output Voltage VouT 55 Vv
Standby Current .

(Interface Idle, All Output Ports I+ ﬁ:éoagcgzcljnpms atV+ or GND, DOUT 4.5 5.6 mA
High Impedance, RseT = 360Q)

Standby Current

(Interface Running, All Output | fcLk = 5MHz, OE = V+, DIN and LE = V+ 47 6 mA
Ports High Impedance, * or GND, DOUT unloaded '

RseT = 360Q)

Supply Current .

(Interface Idle, All Output Ports I+ glgag_lir:?s:ésejt v+ or GND, 10 25 mA
Active Low, RsgT = 360Q)

Input High Voltage

DIN, CLK, LE, OF Vi 0-7V+ v
Input Low Voltage

DIN, CLK, LE, OF Vi 03Ve |V
Hysteresis Voltage

DIN, CLK, LE, OF avi 08 v
Input Leakage Current

DIN, CLK, LE, OF . e ! + bA
Output High-Voltage DOUT Vou  |lsource = 4mA ) ggv v
Output Low Voltage VoL ISINK = 4mA 0.5 Vv

V+ = 4.5V to 5.5V, Vout = 0.8V to 2.5V,

Output Current OUT_ louT RSET = 3609 42 50 56 mA
Output Leakage Current OUT_ ILeak | OE = V+, VouT = V+ 1 HA
Watchdog Timeout twD 1 S
2 AXIMN
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5V TIMING CHARACTERISTICS

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

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

CLK Clock Period tcp 40 ns
CLK Pulse Width High tCH 19 ns
CLK Pulse Width Low toL 19 ns
DIN Setup Time tbs 4 ns
DIN Hold Time tDH 8 ns
DOUT Propagation Delay tDo 12 32 ns
DOUT Rise and Fall Time tpr, toF | CobouT = 10pF, 20% to 80% 10 ns
LE Pulse Width High tLw 20 ns
LE Pulsel Width (Fault-Detection e 20 ns
Data Valid)

LE Setup Time tLs 10 ns
LE Rising to OUT_ Rising Delay fILRR (Note 2) 100 ns
LE Rising to OUT_ Falling Delay tLRF (Note 2) 280 ns
CLK Rising to OUT_ Rising Delay tCRR (Note 2) 100 ns
CLK Rising to OUT_ Falling Delay tCRF (Note 2) 310 ns
OE Rising to OUT_ Rising Delay tOEH 100 ns
OE Falling to OUT_ Falling Delay {OEL 300 ns
I%Erlll)eOutput OUT_ Turn-On Fall - 80% to 20% 200 ns
I%:il]i)eOutput OUT_ Turn-Off Rise i 20% 10 80% 120 ns
AXIN 3

TEL:15013652265 QQ:38537442

L269XVYIN


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

MAX6977

WWW.IC-Ch.com.cn

http://www._eehome.cn

it L. 5.5VIEHLEDIKFES,
B LED 3 [E 1 T Zh §E

3.3V TIMING CHARACTERISTICS

(Typical Operating Circuit, V+ = 3V to 5.5V, Ta = TMIN to TMAX, unless otherwise noted.) (Note 1)

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 CpouTt = 10pF, 20% to 80% 10 ns
LE Pulse Width High fLw 20 ns
LE Pulsel Width (Fault-Detection fw 20 ns
Data Valid)

LE Setup Time tLs 15 ns
LE Rising to OUT_ Rising Delay 100 ns
LE Rising to OUT_ Falling Delay 310 ns
CLK Rising to OUT_ Rising Delay 100 ns
CLK Rising to OUT_ Falling Delay 330 ns
OE Rising to OUT_ Rising Delay tOEH 100 ns
OE Falling to OUT_ Falling Delay tOEL 330 ns
I%:il]i)eOutput OUT_ Turn-On Fall - 80% 10 20% 200 ns
I%:Enli)eOutput OUT_ Turn-Off Rise i 20% 10 80% 120 ns

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

BRI T (E4F14
(TA = +25°C, unless otherwise noted.)
SUPPLY CURRENT vs. SUPPLY VOLTAGE SUPPLY CURRENT vs. SUPPLY VOLTAGE SUPPLY CURRENT vs. SUPPLY VOLTAGE
(INTERFACE IDLE, ALL OUTPUTS OFF, (INTERFACE IDLE, ALL OUTPUTS OFF, (INTERFAGE IDLE, ALL OUTPUTS ON,
RseT = 720Q) RseT = 360Q) RsgT = 720Q)
33 5 50 ‘ B 15 g
32 ‘ ‘ ‘ % 49 [ é ‘ o o §
Ta= +|125°c Th=485°C z 18 Ta= +125°C — TA=+85C A= " Ta=+125°C Ta=+85C £
_ 31 = | =
= | =< 47 A =
= 30 'J’ E 46 ,_L/ v = | _— ¥
£ 29 L — £ 5 — £ )
3 [ ——/—1 3 L 3
> L — o > 44 — > A
z 28 Ta=-40°C = T Z 6 f -
5 S 43 Y S Ta=+25"C
<ot —— 3 i TA=+25°C @ Ta=-40"C
1 42 Ta=-40"C 3
26 Ta=+25°C 41 i i
25 | 40 0
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)
4 NAXIW
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(Ta = +25°C, unless otherwise noted.)

SUPPLY CURRENT vs. SUPPLY VOLTAGE
(INTERFACE IDLE, ALL OUTPUTS ON,

PORT OUTPUT CURRENT vs. PORT OUTPUT

i B LEDAE 2 T THEE
HIT R 1 (42)

PORT OUTPUT CURRENT vs. PORT OUTPUT

RseT = 3600) VOLTAGE (RseT = 7202, V+ = 3.3V) VOLTAGE (RseT = 3602, V+ =3.3V)
1 \ | I 3 30 8 60 g
TA=+125C  Ta=485°C £ = 5
: % - E 50 £
o ¥ z ﬁ—r;\‘:-z;o c z Ta=-40C
= =2l ——Tp=+25"C = 40 ——Tp=+25°C
= & i | jow} | |
=9 £ L Ty=+857C £ L Tp-+85°C
I I I I
3 S 15 [ffer—Ty=+125C e 30 =Ty = 4125°C
S e L i A= g g
T A=~ 3 10 32
3 = =
2 I 2 I
3 5 10
0 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 = 3602, V+ = 5.0V) VOLTAGE (RseT = 7202, Vout = 2V)
30 3 60 g 2.0 ‘ -
% g 50 g I T g
= —Tp=-40°C = z ——Ta=-40°C = 2 %5 Ta=+125°C | //é
= =Ta=+5"C = —Ta=+25"C = /i/ =1
L ° [ [}
= —Th=185°C £ —— Ty =+857C £ /T
S 15 | - 4125° S 30 [He ' 05° S 250 ;
= Ta=+25°C = Tp=+125°C = o
310 EP 3 Ta=-40C
= = [
& = I £ 245
[s [a% o
5 10
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 (RsgT = 3602, Vout = 2V) vs. SET RESISTANCE
52 ‘ s 50 -
_ Ta=+85°C g :
B Ta=+125°C___ | /§ g z
= =
= = Z
= (/ £ 30
ju) pun)
S % | = \
= Ta=+25"C & 2 N
3 Ta=-40°C 3 \
= =
S 49 S
|
48 0
30 35 40 45 50 55 0 500 1000 1500 2000 2500
SUPPLY VOLTAGE (V) SET RESISTANCE (@)
NI/ 5
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H J_ R‘] R2 . Rn_Q Rn_1 — - — | — | — | — | — —_ — | — | — | — | —
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HHHL P E 9 SOmA . (R S E N [ G L -
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IHEINFE
MAX6977 Hi#6(Pp) A LR i F = 5 -
Pp = (V+ x I+) + (VouT x DUTY x louTt x N)
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im. 5.5VIEELEDIKZZS,

i B LED A [E 12 N T 5E
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Vour = MAX69779K 5 1 2 LED Bt i 171 114 i 4 FL

Iour = B Rsppi% A LED 3K 3l HL i

Pp = I, MR AL ImA, HAAHmW

e

louT = 47mA, N = 8, DUTY =1, VouT = 2V, V+ = 5.25V
Pp = (5.25V x 25mA) + (2V x 1 x 47mA x 8) = 0.883W

AL, XF 165 TSSOPH 25 (MR #& Absolute Maximum
Ratings, Tja = 1/0.0213 = +46.95°C/W), R iFHIHR K
R ETAHR T AL
TIMAX) = TA + (PD X Tya) = +150°C = Ta +
(0.883 x 46.95°C/W)

UL Ty = +108.5°C.

=7-E9.7
MAX6977 8 & — A wBiI BE AR Ay, 4% R B d K
Z)+165°CIy, FMpr At . LENREREZERTX
Z+140°CHY, HHEHATIT . W77 4 B N A A L,
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#i5CH . FTIFLED.

HEZE

MAX6977 TAE T B B V+Fl — s Z A LEDEFE T .
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RESEIT MAXGOTTE . X TH#ASLEDIR S RUL, X FFi
BATRLT . WA T 2 R ik PWMN R UL, B4
B 161MAXCITT#, & (LF TR EA N 4. TuF
WERRARWAMRAT L. TR A ERR
TLED gk . PWMIF AR EB O E. V+ AR
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S LED LR VAT Thag .
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briilig=7]
NO. OF MAX OUTPUT | MAX OUTPUT LED FAULT
PART OUTPUTS VOLTAGE (V) CURRENT DETECTION WATCHDOG
MAX6968 — —
MAX6977 8 55 Voo —
MAX6978 = v~
MAX6970 — =
MAX6981 8 36 Yes —
MAX6980 Yes Yes
55mA
MAX6969 — =
MAX6984 16 55 Voo —
MAX6979 - —
MAX6971 — —
MAX6982 16 36 Yes —
MAX6983 Yes Yes
B4 oy F B i
+5V v v v v
NAXIM TR T TR
MAXIL
\ 4
C L 67 T§§ A SR SV ER £
\
ouTo
SCLK CLK ouT
ouT2
MOSI DIN 0uT3
ouT4
MISO poutT 0uTsS
0uTe
LOAD LATCH ouT?
ENABLE OF
360Q
T+ SET
f GND
ov ov
" MAXIM
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wO. 5.5VIEFLEDIKEEE,
% B LED A7 [E#2 U Ih BE

FA20E f=
= Z"Z{Fllﬁ

B TR () SRR AT BE AR 5l (AU, 75 il i 36 /M5 ., 1% 25 1) www.maxim-ic.com.cn/packages. )

w
100 =1 | MARKING X &
S A— s, COMMON DIMENSTONS A
ﬂ ﬂ ﬂ ﬂ ﬂ ﬂ 3 [ MILLIMETERS INCHES ]
) L[ MIN, MAX. NIN. MAX. =
XX X 1 - 110 — 0043 §
Al 0.00 015 0.000 0.006 ~
H £ Y az| o085 095 | 0033 | 0037 5
lo [ 019 030 | 0007 | 0012 A
{9 EXPOSED 1 ot | 019 025 | 0007 | 0010 -
/ 4 DIE F'AD—/ J [ 0.090 0.20 0.004 0.008
9100 cl 0.090 0135 0.004 0.00S3
Ty —L D | SEE VARIATIONS | SEE_VARIATIONS
TOP VIEW SEE BOTTOM VIEW [E | 430 [ aso0 0169 | 0177
DETAIL A e 065 BSC 0.026_BSC
\ q;_ H 6.25 | 650 0246 0.256
eE—»l I‘ Al J ‘ c L 050 | 070 0020 | o028
R e — i N_| SEE VARIATIONS | SEE_VARIATIONS
1 Y F Y | 285 | 315 0112 | ode4
£ u: oo [ 8 0° 8¢
D—m
SIDE VIEW JEDEC VARIATIONS
o —= MO-153] N MILLIMETERS INCHES
| ol =] MIN. VAX. MIN. VAX.
P ABT-L 14| D 4.90 3.10 0193 0201
PARTING WITH N X | 295 325 0116 0128
025 BSC PLATING~| — ¥ ABT 6] D[ 45 510 | 0193 | oeo
—‘\; J cl c X | 285 315 o112 | 0de4
m——| |~— Base |7 4 ACT 20| D | 640 6.60 0252 | 0.260
METAL - i X 4.00 434 0157 0171
LEAD TIP DETALL AET 28| D | 9.60 980 | 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 0.5Smm PER SIDE.
3, CONTROLLING DIMENSION: MILLIMETERS,
4, MEETS JEDEC DUTLINE MO-153, SEE JEDEC VARIATIONS TABLE.
5. “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 EB.DA!'“LU‘,A& /Vl /JX' /VI
IS AT THE SPECIFIED DISTANCE FROM [-C-1 IN THE DIRECTION INDICATED,
MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY. LG pACKAGE OUTLINE, TSSOP, 4.40 MM BODY,
9. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY. EXPOSED PAD
APPROVAL DOCUMENT CONTROL NO. REV. 1
~DRAWING NOT TO SCALE- 21-0108 W
MAXIW 11
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wmO. 5.5V LEDIKZ)5S,
mﬁLEDﬁfﬁzfﬂ/ﬂ/-WHz

{nll.:\(é:‘;)
CABE TR A1) B E T BE R 2L LR, IR MG R, &l www.maxim-ic.com.cnmmu)
N
E
D ‘ [=—E1—
T
A3
L 0-15" |f}
o u
B1 o=
~—eA
eB
INCHES MILLIMETERS INCHES MILLIMETERS
MIN [ MAX | MIN | MAX MIN | MAX | MIN | MAX | N [MS001
A|l-— 10180 | -——— 4578 D [0.348|0.390| 8.84| 9.91 [8 |AB
A1/0.015 |-—— [0.38 D [0.735]0.765(18.67 |19.43 [14 |AC
A2/0.125 |0.175 [3.18 445 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 10.015 [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 10.008 [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 10.300 |0.325|7.62 [8.26 NOTES:
o B Ui maacs
e | 0100 BSC. | 2. . 1S (006"
eA[ 0.300 BSC. | 7.62 BSC. | 4 WEETS JEDEC MSOOLXX AS SHOWN
E’B 0.400 _BSC. 10.16 BSC. S IS'\IIMIAI?IEIIA\EETEAEIEEEC MO-058AB
0115 [0.150 [2.921[3.81 6 N = NUMBER OF PINS
gyzn/mﬂg,@,,wn [PACKAGE FAMILY DUTLIN: PDIP 300" (1 ]21-0043 D)
12 MAXIM
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