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ABSOLUTE MAXIMUM RATINGS

Voltage (with respect to GND)

N o -0.3V to +6V
OUT e -0.3V to +6V

DIN, CLK, LE, OF, SET .. -0.3Vto (V+ + 0.3V)
DOUT CUITENL .o +10mA
OUT_ SINK CUITENE oo 60mA
Total GND CUITENt ..o 480mA

Continuous Power Dissipation
16-Pin SSOP (derate 7.1mW/°C over Ta = +70°C)....... 571mW
16-Pin PDIP (derate 10.5mW/°C over Ta = +70°C) ...... 842mW
16-Pin TSSOP (derate 21.3mW/°C over
TA = +70°C) i 1702mW
Operating Temperature Range ..............c.......... -40°C to +125°C
Junction Temperature................
Storage Temperature Range...........
Lead Temperature (soldering, 10S) ........ccccoovviiiiiiiniainn +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 VouTt 55 Y
Standby Current L
(Interface Idle, All Output Ports I ﬁ:]'l'ooagcg‘;c'j”p“ts atV+ or GND, DOUT 45 5.6 mA
High Impedance, RsgT = 360Q)

Standby Current

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

RseT = 360Q)

Supply Current L

(Interface Idle, All Output Ports I ég'ﬁﬁ'i;?f;igt V+ or GND, 10 25 mA
Active Low, RsgT = 360Q)

Input High Voltage

DIN, CLK, LE, OF ViH 0.7V+ v
Input Low Voltage

DIN, CLK, LE, OF Vi 08Ve |V
Hysteresis Voltage

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

DIN, CLK, LE, OF K L ! + WA
Output-High Voltage DOUT VOH ISOURCE = 4mA ) ;J/gv \
Output Low Voltage VoL ISINK = 4mA 0.5 Y
Output Current V+ =3Vto 5.5V, Vour =0.8Vto 2.5V,

ouT. lout RsET = 360Q 42 50 56 mA
Output Leakage Current OUT_ ILEak | OE = V+, Vout = V+ 1 HA
Watchdog Timeout twb 1 S
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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 tDs 4 ns
DIN Hold Time toH 8 ns
DOUT Propagation Delay tDo 12 32 ns
DOUT Rise and Fall Time tpbR, toF | CobouT = 10pF, 20% to 80% 10 ns
LE Pulse-Width High tLw 20 ns
LE Pulse. Width (Fault-Detection WE 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 fILRF (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 tOEL 300 ns
I%:iI?eOutput OUT_ Turn-On Fall - 80% to 20% 200 ns
I%:i:])eOutput OUT_ Turn-Off Rise ,[r 20% to 80% 120 ns

MAXIMN 3
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3.3V TIMING CHARACTERISTICS

(Typical Operating Circuit, V+ = 3V 10 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 toL 24 ns
DIN Setup Time tDs 4 ns
DIN Hold Time toH 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 tLw 20 ns
LE Pulse. Width (Fault-Detection W 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%:iI]DeOutput OUT_ Turn-On Fall - 80% to 20% 200 ns
I%:i])eOutput OUT_ Turn-Off Rise ,[r 20% to 80% 120 ns

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

AT (B4 14
(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 (INTERFACE IDLE, ALL OUTPUTS (INTERFACE IDLE, ALL OUTPUTS
OFF, RsgT = 720Q) OFF, RseT = 360) ON, RsgT = 720Q)
33 i i 5 52 g 15 | g
32 Ta=+85°C : > : ‘ ‘ e |o
Ta=+125°C | A : 50 Th=+485°C : 12 |—Ta=+125C ‘ =
g 3 ’ = Tp=+125°C | _L— z
E — E 49 A5 E L ——
= 30 y £ 48 | 1 |~ s 4 = — —
> 29 > 47 >
; | _— // g hy /_/ 4’ ; = —
£ 28 —— g — g ° f /
2 |__— 3 / 2 45 i = Ta=-40°C Ta=+25°C
27 Ta=+25°C Ta=+25°C
44 ] A= — 3
26 : | 1
[ _— TA:-4(;°C 43 TA‘ 40°C
25 ‘ . 42 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)
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(Ta = +25°C, unless otherwise noted.)

SUPPLY CURRENT vs. SUPPLY VOLTAGE
(INTERFACE IDLE, ALL OUTPUTS
ON, Rsgt = 360Q)

PORT OUTPUT CURRENT vs. PORT OUTPUT
VOLTAGE (RsEr = 7202, V+ = 3.3V)

PORT OUTPUT CURRENT vs. PORT OUTPUT
VOLTAGE (Rset = 360, V+ =3.3V)

15 T T i i - 30 2 60 2
Ta=+125°C Tp=+85°C g g g
| £ %5 z _ 50 E
12 = =
Yy ——y T ] § Ta=-40°C § Ta=-40°C
I — = ! ! = 40 ! ,
9 4 é T‘A = +25°‘C ‘;‘é T‘A = +25°‘C
B —
3 > 74-485°C 3 ™ Tp=+85°C
S 15 — £ 30 ‘
| Ta--d0°C Tp=+25°C & > Ta=+125°C == > Tp=+125°C
6 3 3
= 10 I = 20 I
e 2
3 5 10 ,
0 0 0
30 35 40 45 50 55 0 0.5 1.0 15 20 25 3.0 0 05 1.0 15 20 25 3.0
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 = 720Q, V+ = 5.0V) VOLTAGE (RsgT = 36022, V+ = 5.0V) VOLTAGE (Rsgt = 7202, Vour = 2V)
30 5 60 s 260 2
2 g = 50 . c :
\TA:-40°C E \TA=-40°C £ %5 Ta=+85°C ]
20 T‘ _ 250(‘: = 40 x ! ! =
A= & Ta=+25°C g Ta=+125°C /
[ Tp=+85°C 3 ™ Tp=85°C 3
15 ~ ‘ = 30 N~ i = 250
Th=+125°C z Th=+125°C g
5 5 Tp=425°C
10 ° 2 o
I I = 2 Ta=-40°C
a S 245
0 0 24.0
0 05 1.0 15 2.0 2.5 30 0 05 1.0 15 20 25 30 30 35 40 45 5.0 55
PORT OUTPUT VOLTAGE (V) PORT OUTPUT VOLTAGE (V) SUPPLY VOLTAGE (V)
PORT OUTPUT CURRENT vs. SUPPLY PORT OUTPUT CURRENT
VOLTAGE (RsgT = 3602, Vour = 2V) vs. Rser RESISTANCE (V+ = 5.0V)
5 s 50 =
— z . §
E 5 Ty=+85°C —— e
% T, 125°C %
oc A=+ o
30
5 — 3
5 %0 4 —— 5
z — 2#/ = 20 N
=2 >0
S /7/ Th=425°C E \
5 49 |—Ta=-00c 5
10 S
48 0
3.0 35 40 45 50 55 0 2000 4000 6000 8000 10,000
SUPPLY VOLTAGE (V) Rser RESISTANCE ()
AKX 5
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Pp = Ti#E, WISRHFRA mA, HEA HmW

SR B
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PD = (5.25V x 25mA) + (2V x 1 x 47mA x 8) = 0.883W

H L, %FF 165 MTSSOP# % (1R ¥ Absolute Maximum
Ratings, Tja =1/ 0.0213 = +46.95°C/W), FVFHY i KR
Bl ETA i AL
Tumax) = TA + (PD X Tya) = +150°C = Ta +
(0.883 x 46.95°C/W)

UL T, = +108.5°C.

& im 5 B
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Z1+165°CHY, WP AHH . BEDEEREKTX
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g ELi-le]
NO. OF MAX OUTPUT MAX OUTPUT LED FAULT
PART OUTPUTS VOLTAGE (V) CURRENT DETECTION WATCHDOG

MAX6968 — —
MAX6977 8 5.5 Yes —
MAX6978 Yes Yes
MAX6970 — —
MAX6981 8 36 Yes —
MAX6980 Yes Yes
MAX6969 55mA — —
MAX6984 16 5.5 Yes —
MAX6979 Yes Yes
MAX6971 — —
MAX6982 16 36 Yes —
MAX6983 Yes Yes

242 7 IR 85

5V

+

=

uC

SCLK CLK

MOSI DIN
MISO DouT

LOAD LATCH

RERN

ENABLE OF
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’%’E LED#t e U #0 & [ 1X L) BE

wO. 5.5VIE7LEDIKz)ZS,

o [
#HEEE
B0 ORI 00 B R B v] BE AR O B A, AR Rl i P45 B, 15 25 1 www.maxim-ic.com.cn/packages. )
1%
10—l |ae X f
N _:MARZ&“G ) COMMON_DIMENSIONS a
ﬂ ﬂ ﬂ ﬂ H ﬂ % [ MILLIMETERS INGHES Q
\ L v, MAX. MIN. MAX. =
XX X I A - 1.10 - 0043 §r
Al | 000 015 0000 | 0.006 <
H C Y a2| 085 095 | 0033 | 0037 o)
[oe | 019 030 | 0007 | oo0t2 A
G} EXPOSED ' ot | 019 025 | 0007 | 0010 -
) DIE PAD c | 00% | o020 | 0004 | ooos
91.00 cl 0.090 0135 0.004 0.0053
i _— D | SEE VARIATIONS | SEE VARIATIONS
TOP_VIEW SEE BOTTON VIEV E | 430 | 450 | o169 [ 0177
DETAIL A e 065 BSC 0,086 _BSC
_\ & H 625 | 650 0246 | 0.256
eED—»l |—— Al ’ c L 050 | 070 0020 | 0028
e (A= > E{_ N_| SEE VARIATIONS | SEE_VARIATIONS
@@ A [BeTolel/2\ f » = Y [ ees | 315 | ote | otes
m . f sl o T o [ v [ o
-~ D— =
SIDE VIEV JEDEC VARIATIONS
o —— MO-153] N MILLIMETERS INCHES
| b = NIN. MAX. NIN. MAX.
P ING ~_— ABT—1 14| D 4.90 5.10 0.193 0.20L
E WITH | X | 295 325 olle | oizs
025 BSC PLATING~| — ABT 16D 490 510 0193 | 0200
o c c X | 285 315 0112 | 0124
EI:_—I |<_ BASE / * ACT 20| D 6.40 660 0252 0.260
METAL—1 T X |_4.00 434 0157 | 0171
DETAIL A LEAD TP DETAILL AET 28| D | 9.60 980 | 0378 | 0386
NOTES: X | 535 | 565 | oen | oeee

—-DRAWING NOT TO SCALE-

1. DIMENSIONS D AND E DO NOT INCLUDE FLASH
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 04Smm 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 VITH BOTTOM OF PACKAGE WITHIN 002*,
THE LEAD TIPS MUST LIE WITHIN A SPECIFIED ZONE. THIS TOLERANCE ZONE [S DEFINED BY
TWO PARALLEL PLANES. ONE PLANE IS THE SEATING PLANE. DATUM [-C-1; THE OTHER PLANE
IS AT THE SPECIFIED DISTANCE FROM [-C-1 IN THE DIRECTION INDICATED

/A\MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY.
9. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY.

BRALLAS /M X1V

TITLE PACKAGE OUTLINE, TSSOP, 4.40 MM BODY,
EXPOSED PAD

APPROVAL

DOCUMENT CONTROL NO.

21-0108

E A

MAX

(P |

1"

8269XVIN


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

MAX6978

WWW.IC-Ch.com.cn

i L. 5.5VIEHLEDIKFES,
B LEDIER I FIE LI 6E

CRBRE TR AL A S5 R ] BE R BT A AR, e Je it A 6 /U5 B, 5 &5 1f) www.maxim-ic.com.cn/packages. )

12

IR

IOy

) 1
[y
SRS

D

NOTES:
1. D&E DO NOT INCLUDE MOLD FLASH.

INCHES MILLIMETERS
DIM MIN MAX MIN MAX INCHES MILLIMETERS
A 0.068 | 0.078 1.73 1.99 MIN MAX MIN | MAX N
A1] 0.002 | 0.008 [ 0.05 | 0.21 D | 0.239 [ 0.249 [ 6.07 [ 6.33 [14L
B 0.010 | 0.015 | 0.25 0.38 D | 0.239 [ 0249 [ 6.07 | 6.33 [16L
c | 0.004 | 0.008 | 0.00 | 0.20 D [0.278 | 0.289 | 7.07 | 7.33 | 20L
D SEE VARIATIONS D [0.317 | 0.328 | 8.07 | 8.33 | 24L
E 0205 ] 0212 | 520 538 D | 0.397 | 0.407 [ 10.07 | 10.33 | 28L
e 0.0256 BSC 0.65 BSC
H | 0.301 [ 0.311 ]| 7.65 7.90
L | 0.025 | 0.037 | 0.63 0.95
Q Oco 8eo 0 8eo
|
[ | |
N | Ny i,

2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED .15 MM (.006").

3. CONTROLLING DIMENSION: MILLIMETERS.

4. MEETS JEDEC MO150.

5. LEADS TO BE COPLANAR WITHIN 0.10 MM.

DRALLAS JWIAXILVI

PROPRIETARY INFORMATION

TITLE

PACKAGE OUTLINE, SSOP, 5.3 MM

REV.

C

DOCUMENT CONTROL NO.

21-0056

APPROVAL

A

MAXIN

HEELE (£)

SSOP.EPS
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